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Original Article
Abstract

BACKGROUND: Improving knowledge towards risk factors for congenital heart disease (CHD) is
important because of its high mortality and morbidity and trying for prevention of occurrence of CHD.

METHODS: This case-control study was conducted on a total of 898 children with their mothers,
who referred to the Clinic of Pediatric Cardiology of School of Medicine, Isfahan University of
Medical Sciences, Isfahan, Iran, during the years of 2014 to 2016. Cases comprised of
464 children with CHD diagnosed by echocardiography and controls were 434 sex- and age-
matched children without any evidence of CHD, who were admitted for a heart check-up at the
same study period and in similar conditions. The children's parents completed check lists for
collecting demographic characteristics, family history of CHD, history of obesity in mother, history
of abortion and diseases in mother, use of medicine during pregnancy, exposure to teratogens
during pregnancy, and children characteristics such as birth height and birth weight, etc.

RESULTS: Based on the results of data analyses with multiple logistic regression model [odds
ratio (OR) with 95% confidence interval (CI)], history of obesity in mother before pregnancy,
history of abortion, parental consanguinity, exposure to cigarette smoke during pregnancy,
exposures to teratogens in the first trimester of the pregnancy, and use of medicine during
pregnancy were associated with an increased odds of CHDs.

CONCLUSION: Results of this study emphasizes the use of policies that enhance pre-marital
counseling, regular counseling during pregnancy, treatment of mothers' disease, and enhancing
knowledge of women of childbearing age about exposure to certain teratogens for controlling

Vesnu Publications

risk factors of CHD.

Keywords: Congenital Heart Defects; Risk Factors; Pediatrics

Date of submission: 25 Dec. 2018, Date of acceptance: 30 July 2019

Introduction
Congenital malformations in the heart and great
vessels  mainly appear during intrauterine

development. The global incidence of congenital
cardiovascular defects varies in the range of 0.47%
to 1.17% of live births.! Various etiological factors
have been identified; however, the exact reasons for
these abnormalities have remained unclear. A
multifactorial etiology is now accepted as a
combination of both genetic and environmental
factors for these defects.2? It seems that the
genetically predisposed fetus when exposes to
environmental  triggers may  suffer cardiac
morphogenetic abnormalities within intrauterine

growth period* In fact, an interaction between
genetic susceptibility and exposing to environmental
stimulators may lead to congenital heart disease
(CHD). A variety of both neonatal and maternal
risk factors have been introduced to be related to
certain heart defects. Results of studies showed that
the incidence rate of CHD increased after exposure
of pregnant mother to rubella virus.5¢
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Risk factors of congenital heart diseases

Consuming some drugs during pregnancy such
as thalidomide, some anticonvulsant drugs, alcohol,
lithium, sex hormones, folic acid antagonists,
diazepam, corticosteroids, and methamphetamines,
phenothiazine, and cocaine is associated with
different severities of CHDs.5” Diabetic mothers
are also more predisposed to CHD.8 Moreover,
higher incidence of these abnormalities is also
identified in some chromosomal anomalies such as
Down syndrome (DS), Turner's syndrome (TS), and
deletion of chromosome 2291 Based on the
genetic science, the association between some single
nucleotide polymorphisms and occurrence of
CHDs has been also indicated.!213 Thus, the cause
of CHDs is largely on the basis of multifactorial
inheritance hypothesis. Some types of CHDs are
minor without significant effects on physical
function of the affected patients. However,
emergency surgery may be required in about one-
fourth of patients within first year of birth.'* Also,
some complex surgical procedures may be needed
to repair these anomalies which may lead to
potential complications and prolonged
hospitalization.!’> In this regard, discovering risk
factors is very important for managing and
treatment of CHD. Consequently, in order to make
suitable planning for control of causative factors in
these anomalies, it is necessary to conduct careful
studies for identifying main risk factors in CHD.
Therefore, the aim of this study was to investigate
risk factors of CHDs in children in Isfahan, Iran.

Materials and Methods

This case-control study was conducted on a total of
898 children with theit mothers, who referred to
Clinic of Pediatric Cardiology, School of Medicine,
Isfahan University of Medical Sciences, during the
years of 2014 to 2016. All children were referred to
this clinic for heart check-up, and they were visited
by pediatric cardiologist with complete physical
examination and complementary diagnostic tests
such as echocardiography. Then, 464 children with
documented CHD were selected as the case group
and 434 children without CHD who were sex-and
age-matched were selected as the control group.
The inclusion criteria were children with CHD
confirmed on clinical manifestations as well as
complementary  diagnostic  tests  such  as
echocardiography, cardiac catheterization and
angiography, computed tomography (CT) scan, or
magnetic resonance imaging (MRI). The exclusion
criteria were children with acquired heart disease
such as ischemic or rheumatologic defects, and

refusing to participate in the study. This study was
approved by the Ethics Committee of Isfahan
Cardiovascular Research Institute. Participation in
this study was voluntary. All information collected
from participants was kept confidential.

After receiving written informed consent from
parents in both groups, the study data were
collected through checklists. The checklist variables
consisted of the following details:

Characteristics of checklist variables included
age, sex, parents’ level of education, parents’
occupation, number of children per family, and
birth weight.

Maternal variables characteristics that were
collected with checklists included history of obesity
in mother before pregnancy, history of abortion,
parental consanguinity, radiation and X-rays
exposure during pregnancy, history of smoking and
exposure to cigarette smoke during pregnancy, the
maternal exposure to teratogens in the first
trimester of the pregnancy (including hair color,
canned food, detergents, insecticides, alcohol, and
opioids), use of mobile phone, family history of
CHD, history of diseases in mother [including
diabetes, heart diseases, hypertension (HTN),
hypothyroidism, etc.], and use of medicine during
pregnancy. The checklist variables were completed
by an expert person through the interview with
mothers of children with CHD (self-report) as the
case group, and mothers of healthy children as the
control group and also the information of hospital
records for CHD such as echocardiographic report
was used for the case group.

Data were reported as mean and standard
deviation (SD) for quantitative variables and
frequencies and percentages for qualitative
variables. Continuous variables were compared
using independent samples t-test. For checking
normality assumption of the data, Kolmogorov-
Smirnov test (K-S test) was used. Categorical
variables were compared using chi-square test or
Fisher's exact test if needed.

The multiple logistic regression model [odds
ratio (OR) with %95 confidence interval (CI)] was
used for estimating the association between risk
factors of CHD and CHD. For the statistical
analysis, the SPSS statistical software (version 25,
IBM Corporation, Armonk, NY, USA) was used.
P < 0.050 was considered significant.

Results

A total of 474 children with CHD and 436 sex- and
age-matched children without any evidence of CHD
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and their parents were recruited. The characteristics
for case and control groups were presented in table 1.
253 (53.4%) of cases and 231 (53.0%) of controls
were male (P = 0.900). The mean age for the case
group was 3.22 * 3.35 years and for the control
group was 3.57 = 3.49 years (P = 0.120). The mean
weight for cases and controls were 2.96 = 0.56 kg
and 2.98 £ 0.53 kg, respectively (P = 0.640). The
mean height for cases was 48.54 * 30.30 cm, and
for controls was 48.93 * 292 cm (P = 0.060).
Results in table 1 showed that parents’ occupation,
parents’ level of education, and the number of
children per family were different in case and
control groups.

As shown in table 2, compared with mothers in
the control group, a number of mothers in CHD
group had obesity before pregnancy (27.0% vs.
17.7%, P < 0.001), history of abortion (14.6% vs.
47.0%, P < 0.001), and consanguineous marriage
(32.5% vs. 18.6%, P < 0.001). More mothers in case
group had exposure to cigarette smoke during

pregnancy (23.2% vs. 11.9%, P < 0.001) and
teratogens including hair color (9.7% vs. 4.1%,
P = 0.001), canned food (17.3% wvs. 5.3%,
P = 0.001), detergents (21.7% vs. 10.8%,
P < 0.001), and using tobacco, alcohol, and opium
(3.6% vs. 0.7%, P = 0.003) in the first trimester of
pregnancy in both group.

Moteover, results in this study showed that family
histoty of CHD (P = 0.006), mothet's diseases such as
diabetes and hypothyroidism (P < 0.001), as well as
the use of medications such as metformin and
levothyroxine (P < 0.001) during pregnancy may have
an effect on the occurrence of CHDs.

Variables for determining and identifying the
most important risk factors of CHDs were included
in a multiple logistic regression model. The risk
factors were coded as Yes/No indicator variables.
They were obesity in mother before pregnancy,
history of abortion, parental consanguinity,
radiation and X-rays exposure, history of smoking,
and exposure to cigarette smoke during pregnancy.

Table 1. Characteristics variables of cases with congenital heart disease (CHD) and controls

Variables

Case group

Control group

(n=474) (n = 436)

Age (year) (mean + SD)

3.22+£3.35

3.57£3.49

Birth weight (kg) (mean = SD) 2.96 + 0.56 2.98 +0.53 0.640
Birth height (cm) (mean = SD) 48.54 + 3.30 48.93 £ 2.92 0.060
Sex [n (%)] 0.900
Male 253 (53.4) 231 (53.0)
Female 221 (46.6) 205 (47.0)
Fathers’ occupation [n (%)] <0.001
Worker 224 (47.3) 148 (33.9)
Employed 78 (16.5) 82 (18.8)
Self-employed 151 (31.9) 191 (43.8)
Other jobs 21 (4.4) 15 (3.4)
Father's education level [n (%)] 0.001
Primary school 201 (42.4) 133 (30.5)
High school 157 (33.1) 178 (40.8)
College 116 (24.5) 125 (28.7)
Mothers’ occupation [n (%)] <0.001
Employed 27 (5.7) 43 (9.9)
Housewife 386 (81.4) 369 (84.6)
Other jobs 61 (12.9) 24 (5.5)
Mother's education level [n (%)] <0.001
Primary school 174 (36.7) 100 (22.9)
High school 175 (36.9) 189 (43.3)
College 125 (26.4) 147 (33.7)
Number of children per family [n (%)] 0.010
1 222 (46.8) 223 (51.1)
2 189 (39.9) 176 (40.4)
3 43 (9.1) 34 (7.8)
4 15 (3.2) 2 (0.5)
More 5(1.1) 1(0.2)

SD: Standard deviation
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Table 2. Mother's risk factors in cases with congenital heart disease (CHD) and controls
Variables

History of obesity in mother before pregnancy
History of abortion

Consanguineous marriage

Exposure to cigarette smoke during pregnancy
Exposure to radiation during pregnancy
Family history of CHD

Mother’s diseases”

Use of medicine during pregnancy”

Exposure to teratogens in the first trimester of pregnancy

Hair color

Canned foods

Detergents (bleaches)

Insecticides

Tobacco, opium, alcohol

Use of mobile phone during pregnancy

Grou P
Case group Control group
(n=474) n =436 | |

128 (27.0) 77 (17.7) <0.001
69 (14.6) 25 (47.0) <0.001
154 (32.5) 81 (18.6) <0.001
110 (23.2) 52 (11.9) <0.001
9(1.9) 11 (2.5) 0.520
36 (7.6) 15 (3.4) 0.006
70 (14.8) 31(7.1) <0.001
94 (19.8) 47 (10.8) <0.001
46 (9.7) 18 (4.1) 0.001
82 (17.3) 23 (5.3) <0.001
103 (21.7) 47 (10.8) <0.001
18 (3.8) 11 (2.5) 0.270
17 (3.6) 3(0.7) 0.003
421 (88.8) 396 (90.8) 0.310

Data are reported as number (%)

“ History of obesity was assessed by mother’s self-report (weight and height of mother before pregnancy); = Mother’s diseases
included diabetes and hypothyroidism; ™ Many drugs were used during pregnancy including metformin and levothyroxine

CHD: Congenital heart disease

For comparison of effective factors between case and control groups, chi-square test or Fisher's exact test was used.

Moreover, variables such as exposure to teratogens
in the first trimester of the pregnancy (exposure to at
least one of teratogens including hair color, canned
foods, detergents, insecticide, alcohol, tobacco, and
opium), use of mobile phone in pregnancy, family
history of CHD, history of diseases in mother, and use
of medicine during pregnancy were studied.

According to the results of table 3, variables that
entered into the multiple logistic regression model,
variables of history of obesity in mother before
pregnancy (OR: 1.54, %95 CI: 1.10-2.17), history of
abortion (OR: 2.16, %95 CI: 1.29-3.60), parental
consanguinity (OR: 2.02, %95 CI: 1.46-2.81),

exposure to cigarette smoke during pregnancy (OR:
2.00, %95 CI: 1.36-2.92), exposure to teratogens in
the first trimester of the pregnancy (OR: 2.32, %95
CI: 1.68-3.20), and wuse of medicine during
pregnancy (OR: 1.78, %95 CI: 1.16-2.71) were
associated with an increased odds of CHDs.

Discussion

CHD is one of the most common causes of
mortality in children. The studies about etiology of
CHD has showed that there are multifactorial
causes as a combination of both genetic and
environmental factors for these defects.

Table 3. Odds ratio (OR) and 95% confidence interval (Cl) for congenital heart disease (CHD) according to risk factor
in the multiple logistic regression model

| Variables

History of obesity in mother before pregnancy
History of abortion

Smoking mother during pregnancy
Consanguineous marriage

History of diseases in mother

Use of medicine during pregnancy

Radiation and X-rays exposure during pregnancy
Exposure to cigarette smoke during pregnancy
Exposure to teratogens during pregnancy”

Use of mobile phone in pregnancy

Family history of CHD

OR . %95 Cl P
1.54 1.10-2.17 0.012
2.16 1.29-3.60 0.003
5.20 0.56-48.37 0.147
2.02 1.46-2.81 <0.001
1.41 0.83-2.33 0.168
1.78 1.16-2.71 0.007
0.53 0.20-1.41 0.207
2.00 1.36-2.92 <0.001
2.32 1.68-3.20 <0.001
0.89 0.55-1.44 0.650
1.68 0.86-3.27 0.124

Risk factors were considered as a binary variable (Yes/No) in the multiple logistic regression model
Exposure to teratogens during pregnancy: Exposure to at least one of teratogens including hair color, canned food, detergents,

insecticides, tobacco, opium, and alcohol

OR: Odds ratio; Cl: Confidence interval; CHD: Congenital heart disease
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In our survey, we attempted to determine risk
factors of CHD to help eatly prediction of these
abnormalities. Results of this study showed that
among studied main factors for CHD, maternal
weight In pregnancy, history of abortion,
consanguineous  marriage, drug use during
pregnancy, and exposure to cigarette smoke and
teratogens had  significant relationship  with
incidence of CHD. According to the results,
prevention of risk factors of CHD before
pregnancy may lower the incidence of CHD.

As previously pointed, both genetic and
environmental factors can be major causes of
congenital heart anomalies. Similar findings to our
observations can be found in previous studies.

Results of this study revealed the maternal
weight in CHD group more than that of the control
group. The results of studies of Brite et al.,!®
Persson et al.,'” and Kmietowicz!® showed that
increased maternal weight had a significant
statistical relationship with increased risk for CHD.

Also, in the present study among investigated
diseases, hypothyroidism and diabetes in case group
were more than that of the control group. The
results of this study are consistent with the results
of Grattan et al.'? and Naghavi-Behzad et al.,’ based
on the results, more attention to the treatment of a
mother’s illnesses before pregnancy is necessary.

In this study, there was a significant relationship
between the history of abortion and increased risk
for CHD. Regarding association between history of
abortion and increased risk for CHD,
epidemiological studies have reported conflicting
results on the association of CHD risk in offspring
with a maternal history of prior pregnancies and
abortions. A recent meta-analysis showed a positive
effect of maternal gravidity on increased CHD risk.
Also, a history of abottion was associated with a
24% higher risk of these defects. When stratified by
abortion category, risk for heart defects increased
by 18% and 58% with a history of spontaneous
abortion and induced abortion, respectively.?! In
another study by Taksande et al., 10.61% of those
with heart defects had a history of previous
abortions, while only 2.79% had a history of CHD
in previous child or malformed babies.??

The result of a data analysis showed that
consanguineous  marriage had a  significant
relationship with CHD. In Ul Hag et al.? study,
consanguineous marriage and family history of
CHD were known as independent risk factors for
CHD. Because of the major role of consanguineous
marriage in developing CHD and also due to the

high prevalence of consanguineous marriage in
Iran population especially in rural areas, higher
prevalence of these defects can be predicted in
such population.

Results of multiple regression in this study
showed that history of treatment with drug by
mother and exposure to cigarettes smoke and
teratogens during pregnancy had a significant
relationship with CHD. Results of study by Nicoll
showed that in addition to smoking mother during
pregnancy and some of the many components of
cigarette smoke, exposure to teratogens such as
pesticides, metals, and detergents had a significant
relationship with CHD.?* This data was consistent
with the results of the present study. Therefore,
mothers must be aware of risk factors of CHD
and their effects on their infant’s health
during pregnancy.

The strong point of this study is that at first, the
diagnosis of each CHD in case group was
confirmed by a pediatric cardiologist and
documented by echocardiography. Second, the
children’s age and sex between cases and controls
were matched.

There are also a number of limitations in this
study. Most data in this study were based on the
parents' self-report, which could be a source of
recall bias. As in any case-control study, we cannot
rule out differential recall in cases and controls.

Conclusion

We could show that among all neonatal and
maternal factors as well as demographic and
socioeconomic factors, maternal obesity, history of
abortion, consanguineous marriage, also exposure
to teratogens could affect the incidence of CHD.
Based on the results of this study, it seems
necessary to make programs for preventing
maternal obesity before pregnancy, improving
pregnancy health care, lowing consanguineous
marriage, prompt treatment of mothers' disease, and
decreasing exposure to cigarette smoke and
teratogens during pregnancy.
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Abstract

BACKGROUND: Hypertension (HTN) is one of the most prevalent risk factors for arteriosclerosis
and coronary artery disease (CAD). Its side effects can be decreased through the use of some
methods and interventions. The present study was conducted with the aim to evaluate the
effects of a lifestyle management on blood pressure, heart rate, and body mass index (BMI) of
patients with HTN who have undergone angioplasty.

METHODS: This clinical trial was conducted on 2 groups in 3 stages in an educational hospital in
Isfahan, Iran, in 2014. The study participants consisted of 60 patients with HTN who had
undergone angioplasty. The participants were randomly allocated to the study and control groups.
The intervention was implemented in 6 educational sessions during 3 weeks, and then, follow-up
was conducted through phone calls in the study group. The collected data were analyzed using
independent t-test, chi-square, Mann-Whitney U test, and ANOVA in SPSS software.

RESULTS: Repeated measures ANOVA results indicated that the effect of time (P < 0.001) and
group (P = 0.027) on systolic blood pressure (SBP) was significant. The effect of time
(P = 0.015) and group (P = 0.040) on diastolic blood pressure (DBP) was also significant. In
terms of BMI, both effects of time (P = 0.010) and group (P = 0.034) were significant. However,
the effect of time (P = 0.899) and group (P = 0.900) on heart rate was not significant.
CONCLUSION: The lifestyle management program implemented in the present study was
effective on decreased DBP, SBP, and BMI in patients with HTN who had undergone
angioplasty. Thus, nurses could implement this program as a part of their care provision
program for patients.

Keywords: Lifestyle; Hypertension; Body Mass Index; Heart Rate; Angioplasty
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Introduction infraction (MI), heart failure, aorta dissection, and
Hypertension (HTN) is a serious medical condition atrial fibrillation.?
that significantly increases the risk of heart attack,
stroke, kidney failure, and blindness. It is one of the How to cite this article: Jafari F, Shahriari M,
leading causes of premature death worldwide.! Sabouhi F, Khosravi-Farsani A, Eghbali-Babadi
According to the World Health Organization M. The effect of a lifestyle management
(WHO), 33% of adults in the world are suffering igtjecagggalbggg/g 'r’s;nsso?ngg(oclinp;)eas;l;;i; hvfl?trf;[
from HTN and it is predicted that its prevalence ' . . .
will increase to 60% by 2025.2 HTN is a manageable ;1}/1p5erten5|on. ARYA Atheroscler 2020; 16(1):
and identifiable risk factor for stroke, myocardial '
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Lifestyle management and hemodynamic parameters

Moreover, HTN is one of the most common
risk factors for coronary artery disease (CAD)*, and
uncontrolled HTN could lead to extent CAD,
which needs different surgical and therapeutic-
diagnostic procedures like angioplasty.>

Angioplasty is the most common beneficial
therapeutic-diagnostic methods for CADS and a
low-cost and low-risk method compared to
coronary artery bypass. Due to its low risk and high
success, today, in the USA, 400000 angioplasties are
performed every year.” In Shahid Chamran Hospital
of Isfahan, Iran, alone, 1516 cases of angioplasty
and 2550 angioplasties with stent were conducted in
the first 6 months of 2003.8

After coronary artery angioplasty, permanence
of risk factors, especially HIN, could result in the
recurrence of stenosis of the coronary artery or
decrease the success rate of treatment.? Therefore,
appropriate interventions to decrease risk factors,
especially HTN, are necessary.!

Of the estimated 1.13 billion people who have
HTN, fewer than 1 in 5 have it under control.!
According to Eighth Joint National Committee
(JNC8) criteria, the algorithm of HTN treatment
initiates with correction of lifestyle and continues with
different drug regimens.!! Different studies on lifestyle
management have showed that changes such as weight
loss, Dietary Approaches to Stop Hypertension
(DASH), reduced salt consumption, and exercising are
effective on lowering blood pressure (BP) and
decreasing its complications. 213

Most people assume themselves healthy and do
not sense the necessity to alter their way of life, modify
their diet, lower their weight, exercise, and give up
smoking until they begin displaying complications.!.14
Only when their disease has reached a progressive
phase or they have been diagnosed with diseases such
as CAD, do individuals come to the decision to
change their lifestyle.’> However, an improvement in
the health status of patients with HTN after
undergoing angioplasty may cause them to return to
their former unhealthy lifestyle. This can potentially
result in disease recurrence. However, multiple lifestyle
management interventions will hearten and stimulate
patients with HTN to adopt and continue lifestyle
changes in their everyday life.1¢

Different methods have been carried out as
lifestyle management programs on subjects with
HTN and many existing studies have focused on
the consequence of a single lifestyle modification
plan on BP, pulse rate (PR), and body mass index
(BMI). Some previous studies have shown didactic
interventions to be effective on the lifestyle of

patients with HTN.17-2! Nevertheless, Cook et al.
found that their 18-month educational intervention
did not have a significant effect on BP monitoring
in patients with prehypertension.??

Mokhtari et al. studied a didactic intervention
program and found that it was effective on
controlling HTN in women suffering from CAD,
but it did not have an effect on heart rate (HR).2
Moreover, the study by Paula et al. showed that
lifestyle interventions wetre effective on BP in
patients with HTN and diabetes mellitus (DM) type
2, but had no effect on BMI.2* Dekkers et al.
conducted a lifestyle intervention among people at
risk of ischemic heart disease (IHD) and found that
it did not have a significant effect on weight,
physical activity, and BP.%

Samiei et al. showed that 4 sessions of lifestyle
education during 2 weeks had no effect on reducing
BP in patients with HTN.?6 Furthermore, the result
of another study indicated that purposeful
intervention for managing BP did not have a
significant effect.?’

Due to the difference in the results of studies on
the effects of lifestyle modification on
hemodynamic parameters and the lack of a
comprehensive study with emphasis on all the
features of lifestyle change in subjects with HTN
who had undergone angioplasty, this research was
performed to assess the effect of a management
educational program on BP, PR, and BMI in
subjects with HTN after angioplasty in Iran.

Materials and Methods

Study design and Participants: This clinical trial was
conducted with a 2-group and 3-stage design from
November 2014 to April 2015 in an educational
hospital in Isfahan, Iran. The trial registration
number in the Iranian Registry of Clinical Trials
(IRCT) was 2015062420912N3. This study was part
of a bigger study titled “Effects of a lifestyle
modification program on knowledge, attitude and
practice on hypertensive patients with angioplasty.”
Another aspect of the results was previously
published as another article.?8

Based on the studies by Babu,!® and Jafari et
al.,8 with the confidence interval (CI) of 95% and
test power of 80%, sample size was calculated as
25 subjects in the study and control group. Based
on the researchers’ assumption of a 20% drop in
the number of subjects, 30 subjects were assigned
to each of the two groups.

The study participants were selected using
convenient sampling method from among those
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patients who met the inclusion criteria. A random
number table was used to assign the participants to
either the study group (n = 30) or the control group
(n = 30) which was continued until the
predetermined number of subjects was reached.

Using the table of random numbers and moving
along the table with odd and even numbers, we
selected the number of participants and then put in
a block. After the participants were singled out, a
numbered cart was opened, whether it was odd or
even, the subjects were assigned to each control and
study group.

The study inclusion criteria were age of over
40 years, ability to read and write, no experience of
dieting, no knowledge of any relaxation technics
such as yoga, meditation, and etcetera, lack of any
cardiovascular diseases (CVDs) like secondary
HTN, DM type 1 and 2, hormone disorders, kidney
disorders, and psychiatric diseases, no previous
experience of educational programs on BP
management, and the presence of the clinical
conditions for the intervention. More than
2 sessions of absence from the educational
program, experiencing severe acute  stress
throughout the study, and unexpected changes in
BP, which required a change in the dose of drugs,
were considered as the exclusion criteria.

To organize the group educational sessions, the
study group participants were divided into 2 groups
of 8 participants and 2 groups of 7 participants. The
follow-up was conducted through contacting each
participant by phone call the day before each session.

The educational program was performed in

Table 1. Lifestyle management educational program

6 sessions (each lasting 45-60 minutes) during
3 weeks.2829 Hach session consisted of different
educational methods such as lecture, question and
answer, group discussions and reviewing scenarios,
videos, and educational booklets.?® All aspects of
lifestyle were included in the lifestyle management
program based on the preventive and therapeutic
guidelines for HTN (Table 1).3' Moreover,
educational booklets were distributed among the
participants at the beginning of every session. From
the second session onward, after reviewing the
previous topics and answering the questions, the
performance of patients during the last week was
evaluated. Furthermore, one session was held for
the patients’ families and the summary of a healthy
lifestyle was presented to them. After the last
educational session, BP, PR, and weight of each
participant in the study and control group were
measured. Then, every week for 1 month, the
performance of each patient was followed up
through phone call conversations about the
educational program,® elimination of performance
obstacles, patients' questions, and presentation of
encouraging feedback about a healthy lifestyle. The
BP, PR, and weight of the participants in both
groups were measured again 1 month after
the intervention.

Moreover, 2 question and answer sessions were
held in the control group on the experience of
patients regarding HTN, diet, weight loss, and
exercise. Educational booklets were distributed
among the participants 1 month after the end of
the study.

Sessions |

Content of the educational program

First Definition of HTN, sorting and diagnosing HTN, number of follow-ups and referring to the physician,
complications and risk factors of HTN, and methods of treating and controlling HTN

Second "DASH" diet, the importance of diet and its effect on BP control, foods that could lower BP, foods that
could increase BP, the right method of cooking food and its importance

Third Appropriate exercise, the importance of increasing physical activity, how to lose weight and its effect on
BP control, the risks of weight gain, the advantages of increase in physical activity

Fourth The importance of regular medicine treatment, different types of medicines for lowering BP, medicine
interactions and the right consumption method of medicines based on their dose and timing and
considering medicine interactions, medicines’ side effects
At the end of this session, a scenario about some patients who have experienced acute complications due
to lack of BP control was given to the participants and they were asked to study it before the next session.

Fifth Reviewing scenarios in groups, presenting a video about a patient with HTN, methods to manage stress,
the advantages of stress management and the effect of stress and tension on BP, relaxation and muscle
releasing methods

Sixth The participation of the subjects’ families was demanded to support patients. Participants’ families were
informed about the disease, healthy lifestyle, the ways to control the disease, the complications of not
controlling the disease, and the role of family’s participation in supporting the patient. At the end of the
session, a question and answer session was held for participants and their families.

HTN: Hypertension; DASH: Dietary Approaches to Stop Hypertension; BP: Blood pressure
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Data were collected by the researchet's assistant
by studying medical records, and measuring BP, PR,
height, and weight of the participants.

The researcher-made checklist consisted of
information about the disease and background
variables (including age, height, sex, education,
marital status, and occupation). BP was measured
by means of a mercury sphygmomanometer and a
standard stethoscope that was calibrated at the
beginning and middle of the present research for
validity by 2 expert nurses (man and woman) who
were authorized by the professors of the School of
Nursing and Midwifery in Isfahan University of
Medical Sciences, Isfahan, Iran. The study was a
single-blind  trial, meaning that the assistant
researcher who performed the measurements had
no knowledge of the study procedure, and BP
measurements wetre controlled. To evaluate BMI,
the same digital meter and calibrated scale were
used for all participants.

The sphygmomanometer was calibrated by the
equipment unit of the hospital, and BP of 10 people
was measured twice in 5 minutes to verify its
reliability. The interclass correlation coefficient was
0.89, which indicated an acceptable consistency in
measurements. To calibrate the scale, a 1 kg sample
weight was used. To confirm the reliability of the
scale, the weight of 10 people was measured twice in
1 minute. The interclass correlation coefficient was
0.97, which indicated an acceptable consistency in
measurements. To calibrate the meter, a metallic
meter was used. For calculate BMI, the formulae of
weight (kg)/high (m?) was used.

After sampling, written informed consent forms
were obtained from all participants. Then, the
demographic characteristics form and disease
information checklist were completed by the
researcher. Considering all the scientific principles,
the systolic blood pressure (SBP) and diastolic
blood pressure (DBP) of the participants in both
groups were measured on their right hand and in
sitting position.>?! A plastic meter was placed on the
wall to measure the height of the participants. To
measure their weight, the participants were asked to
stand on the calibrated scale without shoes and with
light clothing.

Verbal and written explanations regarding the
study goals and procedures were provided for all
the participants and they could leave the study at
any stage.

The collected data were analyzed in SPSS
software (version 20, IBM Corporation, Armonk,

NY, USA). Continuous and categorical variables
were reported as mean and standard deviation and
absolute number with percentage, respectively. The
demographic variables (sex and marital status) were
compared between the two groups using chi-square
test. In addition, Mann-Whitney test was used for
the comparison of education level and economic
status, and independent t-test was utilized for the
comparison of age, height, and duration of HTN
between the groups.

We used dependent t-test to compare mean
weight, BMI, SBP, DBP, and PR in each group at
three times. In addition, the repeated measures
ANOVA with Mauchly’s sphericity test were applied
for comparisons between the two groups in the 3
stages in order to show the effect of time and group. P
values of lower than 0.05 were considered
as significant.

Results

Of the 70 patients with HITN who were entered
into the study, 10 were excluded due to their
reluctance to continue (8 participants), severe stress
(1 participant), and hospitalization during the study
(1 participant). Thus, the remaining 60 participants
were divided into two groups and their data were
analyzed (Figure 1).

The results showed no statistically significant
differences between the two groups in terms of
demographic variables. Frequency distribution of
marital status was quite similar in the two groups.
Chi-square test results showed no significant
difference between the groups in terms of the
distribution of occupation (P = 0.286). Mann-
Whitney test showed no significant differences
between the groups in educational level (P = 0.880)
and economic level (P = 0.421). Furthermore,
independent t-test results showed that the
differences in the mean of age (P = 0.114), weight
(P = 0.159), height (P = 0.866), and duration of
HTN (P = 0.820) between the two groups were not
significant before the intervention (Table 2).

Independent t-test showed no significant
differences between the groups concerning the
mean of SBP (P = 0.673), DBP (P = 0.815), BMI
P = 0231, and PR (P = 0.572) before
the intervention.

Mauchly's sphericity test supported homogeneity
of variances (P > 0.050). Repeated measures
ANOVA showed that the effect of time (P < 0.001)
and group (P = 0.027) on SBP was significant.
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Assessed for eligibility (n = 380)

Excluded (n = 310)
O Not meeting the inclusion criteria (n = 300)

A\ 4

> o Declined to participate (n =10)

0O Other reasons (n = 0)

Randomized (n = 70)

A 4

Allocated to the control group (n = 34)
Reluctant to continue participating in the study (n = 4)

A 4

Analysed (n = 30)

Figure 1. CONSORT flow diagram of the participants

The effect of time (P = 0.015) and group
(P = 0.040) on DBP was also significant. Regarding
BMI, both effects of time (P = 0.010) and group

Variable

Age (year)

Height

Weight

BMI

Duration of hypertension (year)

\ 4

Allocated to the intervention group (n = 36)
Reluctant to continue participating in the study (n = 4)
Discontinued the intervention (n = 2)

Table 2. Comparison of the mean of demographic variables in the study and control groups before the intervention

1-month follow-up

Analysed (n = 30)

(P = 0.034) were significant. However, the effect of
time (P = 0.899) and group (P = 0.900) on heart
rate was not significant (Table 3).

Study group Control group P
Mean + SD Mean + SD
58.4+6.5 55.6 + 6.5 0.114
169.3+7.9 166.2 + 8.8 0.159"
79.2+95 788+7.1 0.866"
276+3.1 28.7+35 0.231"
35+34 33+31 0.820"

n (%) n (%)

Occupational status Employee 1(3.3) 0 0.286

Housekeeper 4 (13.3) 4(13.3)
Retired 7(23.3) 11 (36.7)
Businessman 16 (53.3) 10 (33.3)
Worker 2(6.7) 5 (16.7)

Economic level Low 12 (40.0) 9 (30.0) 04217
Moderate 16 (53.0) 18 (60.0)
Good 2(7.0) 3(10.0)

Educational level Primary school 21 (70.0) 24 (80.0) 0.880""
Pre-diploma 3(10.0) 3(10.0)
Diploma 6 (20.0) 3(10.0)

" Independent t-test; ~ Chi-Square test; ~ Mann-Whitney U test
BMI: Body mass index; SD: Standard deviation
P-value of less than 0.050 was considered as significant.
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Table 3. Comparison of the mean changes in scores of systolic and diastolic blood pressure, pulse rate, and body mass
index in the two groups before and immediately and one month after the intervention
Variable

Repeated measures ANOVA

Mean + SD
1444 +18.1

Before the
intervention
Immediately after
the intervention
One month after the
intervention
Before the
intervention
Immediately after
the intervention
One month after the
intervention
Before the
intervention
Immediately after
the intervention
One month after the
intervention

BMI Before the
intervention
Immediately after
the intervention
One month after the
intervention

Systolic blood pressure

Diastolic blood pressure

Pulse rate

135.6 £ 13.7

131.7+£13.0

84.3+9.0

80.5+6.5

789+6.4

81.9+10.0

79.6 £4.6

80.9+5.8

27.7+£32

26.7+3.2

26.6+2.7

Mean + SD P P
1425+ 15.2 0.027 <0.001

1409+ 15.3

138.0+15.0

84.9 £10.7 0.040 0.015

83.3+8.8

83.0+7.3

80.6+7.3 0.900 0.899

81.8+4.3

80.8+3.8

28.7+35 0.0340 0.010

289+3.6

289+3.6

BMI: Body mass index; SD: Standard deviation
* Effect of group; ™ Effect of time

Discussion
In the present study, the lifestyle management
educational program was found to be effective on
DBP, SBP, and BMI in patients with HTN who had
undergone angioplasty. However, it was not
effective on their PR.

Moreover, no significant differences were
observed between the two groups in terms of the
mean DBP and SBP before and immediately after
the intervention. Nevertheless, mean SBP and
DBP were significantly lower in the study group
compared to the control group 1 month after
the intervention. Thus, it seems that the studied
lifestyle management program has been effective on
these variables during the study period. In different
studies, different effects have been reported for non-
medical interventions on BP  management.
Navidian et al. reported a significant reduction in
mean SBP and DBP in patients with HTN in the
study group compared to the control group 2
months after motivational interviews and lifestyle
education.’? No significant difference was observed
in SBP between the two groups, but a significant
reduction was observed in DBP in the study group

compared to the control group in the follow-up
petiod.3? Paula et al. reported a significant reduction in
mean SBP 1 month after the intervention (messaging
and phone call about dieting and exercising) in patients
with HTN and DM type 2 compared to the control
group.?*

However, they did not observed a significant
difference between the two groups in terms of
DBP.2* Moreover, the results of a systematic review
study showed that multilateral lifestyle interventions
implemented during at least 4 weeks could help to
reduce SBP in patients with HTN. A study
conducted in America on a lifestyle management
intervention based on the operation the patients had
undergone found a reduction in SBP and DBP 3 and
6 months after the interventions.!”?

Nevertheless, Siavoshi et al. reported that
lifestyle management interventions did not have a
significant effect on BP.?! Pandit et al. showed that
health education did not have a significant effect on
BP reduction among patients with HTN.3* Dekkers
et al. showed that lifestyle modification
interventions did not have a significant effect on BP
among individuals at risk of IHD.?> The results of
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another systematic review study by Aucott et al.
showed that magnesium and calcium supplements
did not have a significant effect on BP control.'6
Furthermore, Reuther et al. found that purposeful
interventions regarding BP management did not
have a significant effect on SBP and DBP.?’

These differences in the results of the present
study and that of previous studies could be due to
the different educational methods used in these
studies (lecture, question and answer, group
discussion, reviewing scenarios, videos, and
booklets), and the use of an educational program for
all aspects of the participants’ lifestyle, supporting the
family, and following up on patients who had
undergone angioplasty. A decrease in the BP of the
study group could be the result of the effectiveness
of this lifestyle management program on BP in
patients with HTN who had undergone angioplasty.

The results of the present study showed no
significant differences between the groups in terms
of BMI before the intervention. However, it
showed a significant reduction in mean BMI in the
study group compared to the control group
immediately after the intervention and 1 month
after the intervention. This could be indicative of
the effectiveness of this lifestyle management
program. Moreover, in the study group,
synchronous to the reduction in BP, a reduction
was also obsetved in BMI due to utilization of
appropriate interventions, trainings, and diets.
Mahajan et al. implemented health education
interventions regarding BP in the form of group
sessions among patients with HTN in India; they
reported a reduction in SBP, BMI, and weight in
these patients.?

The results of this study showed that after
reducing BMI, SBP and DBP had also reduced.
Reduction in BMI is one aspect of a healthy lifestyle
that could be achieved through an appropriate diet
and increase in physical activity. This indicates a
relation between a reduction in BP and lifestyle
management in the form of losing weight and BMI.
It also indicates the effectiveness of the multilateral
lifestyle management program in this study.

The findings of Paula et al. were not in
accordance with that of the present study; their
results indicated that although lifestyle interventions
were effective on BP of patients with HTN and DM
type 2, they did not have a significant effect on the
BMI of these patients.?* Dekkers et al,, in their study,
displayed that lifestyle management interventions did
not have a significant effect on the weight and physical

activity of individuals at risk of IHD.%

In the present study, during the study petiod, a
reduction was observed in mean PR in the study
group, but this difference was not statistically
significant, which could be due to the small sample
size or the 1-month follow-up that was not enough
for a reduction in PR. Moreover, in the study by
Siavoshi et al, the presentation of a cardiac
rehabilitation ~ program  along with lifestyle
educational interventions among coronary artery
patients, in addition to the reduction of SBP,
reduced PR in these patients.?! Furthermore,
Aizawa et al. found that lifestyle intervention, in
addition to reducing BMI, decreased PR in patients
with prehypertension.’® In the study by Farsi et al.,
educational interventions had a significant effect on
BP and PR of patients with HTN who had
undergone coronary artery angiography.’” Mokhtari
et al. found that the effect of educational
interventions on BP control among women with
CAD was significant, but their effect on the
patients” heart rate was not significant.?

The short follow-up period (1 month after the
intervention) was an important limitation of this
study. Due to the time limitation of the student
thesis, we had to limit the follow-up time of these
patients after the intervention. Sample volume was
another limitation of this study and the selection of
a greater number of subjects with the two variables
of HTN and angioplasty required more time. Thus,
it is recommended that future studies be performed
on a larger study population and the follow-up
periods be extended.

Conclusion

The present study results showed that the lifestyle
management program presented with different
educational methods such as group discussion and
lectures influenced all aspects of lifestyle along with
companionship  and  support of  families.
Furthermore, follow-up was effective on reducing
SBP, DBP, and BMI in patients with HIN who had
undergone angioplasty. Moreover, introducing
effective support to families and educating them on
how to perform it could be an important factor in
improving the lifestyle of patients with HTN. Thus,
it seems that in this educational HTN management
program, the patients’ families should be regarded
as an important factor. In addition, comprehensive
lifestyle management programs could be more
effective on the well-being of these patients;
therefore, it is suggested that nurses use this
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program as part of their care providing routines for
these patients.
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Abstract

BACKGROUND: Some recent studies reported an inverse association between obesity and risk of
cardiovascular diseases (CVD), heart failure related mortality rate, outcomes of myocardial
infarction (MI), and the consequences of cardiovascular events interventions; this inverse
association was named the obesity paradox. The present study was conducted with the aim to
determine whether the obesity paradox will be detectable when the 10-year risk of CVD is
estimated using CVD risk assessment tools.

METHODS: The related data of 2910 subjects aged 40-74 years obtained in our cohort study that
was carried out among 6140 subjects in Amol, in northern Iran, was included in this study. CVD
risk assessment tools were used to estimate the 10-year risk of CVD. Obesity was evaluated using
4 indices, including waist circumference (WC), waist to height ratio (WHtR), waist to hip ratio
(WHR), and body mass index (BMI). The receiver operating characteristic (ROC) curve analysis
was utilized to evaluate the discriminatory power of obesity indices for 10-year risk of CVD.

RESULTS: Categorizing the participants to with and without obesity according to BMI showed that a
significantly higher proportion of men with obesity had a 10-year risk of CVD > 7.5% and > 10%
according to American College of Cardiology/American Heart Association (ACC/AHA) and the
Framingham approaches, respectively. A higher proportion of women without obesity had a 10-year
risk of CVD > 7.5% than women with obesity based on the ACC/AHA equation (28.54% vs. 24.15%;
P = 0.0707). BMI had a non-significant AUC (< 0.5) according to the the ACC/AHA equation.

CONCLUSION: BMI showed a weak and non-significant inverse association with 10-year risk of
CVD estimated using pooled cohort equations of ACC/AHA in women. However, this result
cannot directly provide enough evidence for the obesity paradox.
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The rising trend of obesity in many countries led
to very setious consequences at both individual and
community levels.2 Obesity is an independent and
modifiable risk factor for all-cause mortality
including cardiovascular disease (CVD) related
mortality rates.>> However, some recent studies have
reported an inverse association between obesity and
CVD risk, heart failure related mortality rate,
myocardial infarction (MI) outcomes, and the
consequences of CVD events interventions; this
inverse association was named the obesity paradox.®’

CVD risk assessment tools have been utilized to
estimate the 10-year risk of CVD for years. In these
tools, several modifiable and non-modifiable risk
factors of CVD are utilized to predict the 10-year risk
of CVD. The pooled cohort equations of the
American College of Cardiology/American Heart
Association (ACC/AHA) and the Framingham
general cardiovascular risk profile (for use in primary
care) were developed using some CVD risk factors
including age, history of diabetes mellitus (DM),
current smoking status, systolic blood pressure
(SBP), total cholesterol and high density lipoprotein
(HDL) in men and women, separately.®?

Two versions of the Systematic Coronary Risk
Evaluation (SCORE) equations were also developed
according to the abovementioned risk factors, except
for HDL and history of DM.!® None of the obesity
indices are utilized in the abovementioned CVD risk
assessment tools, Although, there are several simple

indices to evaluate obesity, none of the obesity indices
are utilized to predict the 10-year CVD risk in the
abovementioned CVD tisk assessment tools. Since the
obesity paradox was confirmed for some CVD
outcomes based on some obesity indices, particulatly
BMI, we aimed to determine whether the obesity
paradox would be detectable when the 10-year risk of
CVD and obesity are determined by mentioned risk
assessment tools and obesity indices, respectively.

Materials and Methods

The present cohort study was conducted among 6140
subjects aged 10-90 years in northern Iran (Amol) in
2009-2010. We obtained the study sampling frame
from health centers, where all residents had a health
record file. The population of the city was categorized
into 16 categories based on sex and age at the intervals
of 10 years. We randomly selected the study
participants from each category based on the
proportion to size approach. All study arrangements
were in accordance with the Helsinki Declaration.
Informed consent was obtained from all study
subjects, and the study was approved by the Ethics
Committee of Iran University of Medical Sciences,
Iran. Since the risk assessment tools are generally
applied to the population aged 40-74 years (8-10), the
data of 2910 subjects (1623 men and 1287 women)
aged 40-74 years were utilized in this study. The study
population and the study inclusion and exclusion
criteria are displayed in figure 1.

7104 subjects were selected to participated in the baseline cohort study

811 subjects did not agree to participate in the study

v

6293 subjects agreed to participate in the study

153 pregnant women were excluded

v

6140 subjects aged 10-90 years were included in the baseline cohort study

2887 subjects aged < 40 or > 75 were excluded

%

40-74 years

3253 subjects (1824 men and 1429 women) of the cohort study were aged

179 subjects (101 men and 78 women) were excluded

due to statin consumption or LDL-C > 190

3074 (1723 men and 1351 women) subjects without a

87 subjects (59 men and 28 women) who had a history of at least one

history of statin use were included

v

atherosclerotic cardiovascular disease were excluded

[

\

2987 subjects (1664 men and 1323 women)
were included in the present study

60 individuals (43 men and 17
women) with history of non-fatal M|

27 individuals (16 men and 11 women) with
history of non-fatal stroke

Finally the data of 2910 subjects (1623 men
and 1287 women) were used to analyze

The data of 77 participants (41 men and 36 women) were not
appropriate for assessment of 10-year risk of cardiovascular disease

Figure 1. Flowchart of the study participants, inclusion and exclusion criteria
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Anthropometric data and BP were measured by
trained health care providers for each participant.
The participants’ weight was measured without
excess clothes and shoes. Their height was
measured while they stood upright with their heels
and buttocks in contact with the wall. The midpoint
of the distance between the lowest costal ridge and
the upper border of the iliac crest was considered as
the waist circumference (WC). The largest
circumference between the waist and knee was
considered the hip circumference (HC). The health
care providers measured BP in sitting position using
a fitted cuff, following at least 5 minutes of rest.

Lipid profiles and fasting blood sugar (FBS)
were evaluated following 12 hours of fasting. All
tests, including FBS and lipid profiles, were assessed
enzymatically according to protocol using an
autoanalyzer (BS200, Mindray, China).

To determine the 10-year risk of CVD in the
present study, 4 risk assessment tools, including
pooled cohott equations of the ACC/AHA, SCORE
equations for low and high risk European countties,
and the Framingham general cardiovascular risk
profile (for use in primary care), were used.®10 While
the ACC/AHA equations and Framingham tool
estimate fatal and non-fatal 10-year risk of CVD,
SCORE equations only estimate the fatal risk.

We changed the estimated risks into
dichotomous scales according to a cut off point of
0.075 (7.5%) for ACC/AHA, 0.05 (5%) for SCORE
equations, and 0.1 (10%) for the Framingham tool
(8-10). Receiver operating characteristic (ROC)
curve was used to assess the capability of BMI, WC,
waist to hip ratio (WHR), and waist to height ratio
(WHtR) in the discrimination of people with a
10-year risk = 5%, = 7.5%, and = 10% (according
to the related thresholds of the abovementioned
CVD risk assessment tools) from people with a
lower risk. In ROC cutves, the sensitivities of
infinite thresholds of obesity measures were plotted
versus the associated false positive rates.
Consequently, the associated areas under the curves
(AUCGs) were computed. The lowest threshold for
AUC was considered as 0.5, meaning a significantly
greater area than 0.5 signifies the power of obesity
indices to distinguish participants with a higher 10-
year risk of CVD than related thresholds in
participants without those indices.

Furthermore, the values of obesity indices were
categorized into dichotomous variables according to
related data in previous literature. Thus, BMI was
classified into a dichotomous variable based on a
cut off point of 30 kg/m? in women and men, WC

was categorized based on a cut off point of 88 cm
in women and 102 cm in men, WHR was
categorized based on a cut off point of 0.85 in
women and 0.9 in men, and WHtR was categorized
based on a cut off point of 0.5 in women and
men.!"13 Obesity was defined based on the
abovementioned thresholds of each related obesity
indice, and the 10-year risk of CVD was estimated
in participants with and without obesity. The
proportion of individuals who had a 10-year risk of
CVD = 7.5% based on ACC/AHA, = 5% based on
SCORE equations (low and high risk European
countries), and = 10% based on Framingham
approach were compared between the groups with
and without obesity using independent two group
proportion test. Since the 10-year risk of CVD was
estimated based on 4 risk assessment tools and
obesity was determined according to 4 indices, 16
two group proportion tests were performed in men
and women, separately.

Finally, several logistic regression analyses were
separately performed in which each of the
categorized obesity indices was considered a
predictor and a 10-year risk of CVD = 7.5%, = 5%,
and 2 10% was considered an outcome based on
pooled cohort equations, SCORE equations, and
the Framingham tool, respectively. In multiple
logistic regression analyses, in addition to the
evaluated obesity indices, LDL-C level, TG level, and
diastolic blood pressure (DBP) were entered into the
associated models. It is worth noting that these risk
factors are not directly utilized in risk assessment
tools to compute the 10-year risk of CVD.

A threshold of 0.05 (less than 0.05) was taken
into account as the significance level for all analyses.
All analyses were performed using Stata software
(version 12; StataCorp, Texas, USA).

Results

The demographic characteristics of the participants
are presented in table 1. The prevalence of diabetes
in women was significantly higher than men
(26.01% vs 13.4%; P < 0.0001). While the
percentage of current smoking was 30.2% in men, it
was only 0.84% in women (P < 0.0001).

Table 2 shows the percentage of study population
who had a 10-year risk of CVD = 7.5%, = 5%, =
5%, and =10% according to pooled cohort equations
of ACC/AHA, SCORE equations for low risk
European countries, SCORE equations for high risk
European countries, and the Framingham general
cardiovascular risk profile in men and women with
and without obesity, respectively.
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Table 1. Characteristics and clinical biomarkers of the study participants (n = 2910)

Characteristics

Means + SD

Age (year) 53.91 + 9.36 53.50 + 9.01 0.1890
BMI (kg/m?) 27.23 +4.27 31.23 +5.04 <0.0010
WC (cm) 93.54 +11.23 96.20 + 11.55 <0.0010
WHR 0.93 +0.07 0.89+0.08 <0.0010
WHtR 0.56 + 0.07 0.62 +0.08 <0.0010
DBP (mm Hg) 78.10 £ 13.15 79.32+12.90 0.0080
SBP (mm Hg) 119.01 + 16.87 120.93 + 18.21 0.0020
FBS (mg/dl) 103.01 + 34.86 113.16 + 48.67 <0.0010
TG (mg/dl) 155.21 + 100.19 159.04 + 108.57 0.3080
Total cholesterol (mg/dl) 187.13 +41.13 200.57 £ 43.28 <0.0010
LDL (mg/dl) 110.16 + 30.61 117.48 + 31.52 <0.0010
HDL (mg/dl) 42.83 +11.61 44.67 +12.01 0.0010

“ Significance level was considered at P < 0.0500.

SD: Standard deviation; BMI: Body mass index; WC: Waist circumference; WHR: Waist to hip ratio; WHtR: Waist
to height ratio; DBP: Diastolic blood pressure; SBP: Systolic blood pressure; FBS: Fasting blood sugar;
TG: Triglyceride; LDL: Low-density lipoprotein; HDL: High-density lipoprotein

The categorization of individuals to with obesity
and without obesity according to BMI showed that
a higher proportion of women without obesity had
a 10-year risk of CVD 2 7.5% compared to women
with obesity based on the ACC/AHA equations
(28.54% vs. 24.15%), although the difference was
not statistically significant (P = 0.0707).

Table 3 shows the results of the univariate logistic
regression analysis in which obesity indices were
separately considered as predictors and 10-year risk
of CVD = 7.5%, = 5%, and = 10% were considered
outcomes based on pooled cohort equations,
SCORE  equations, and the Framingham tool,
respectively. According to these results, WHR and
WHItR had a significant relationship with estimated
10-year risk of CVD in all risk assessment tools.
Furthermore, WHR  showed the strongest
relationships with 10-year risk of CVD compared to
other obesity indices, particularly in women. In
multiple logistic regression analysis with the
elimination of the effects of other risk factors, which
were applied to calculate 10-year risk of CVD, none
of the obesity indices showed a significant
association with the related 10-year risk of CVD.

The present study results showed that BMI had a
non-significant AUC (< 0.5) based on pooled cohort
equations of ACC/AHA tool [0.4742 (0.4391-0.5093)]
and SCORE equations for high-risk European
countries [0.4717 (0.4022-0.5412)] in women.

Discussion

The present study was conducted to determine
whether the obesity paradox will be detectable
when 10-year risk of CVD and obesity are

determined by related risk assessment tools and
obesity indices, respectively.

The results showed a weak and non-significant
obesity paradox in women whose obesity and 10-
year risk of CVD were determined based on BMI
and ACC/AHA equation, respectively. A lower
proportion (but non-significant) of women with
obesity, based on a BMI = 30, had a10-year risk of
CVD 2 7.5% compared to women without obesity
when the ACC/AHA equation was applied. BMI
had the lowest discriminatory ability among the
mentioned obesity indices. The discriminatory
ability of BMI was even less than 0.5 in women
whose 10-year risk of CVD was estimated based
on pooled cohort equations of ACC/AHA
and SCORE  equations for high  risk
European countries.

McAuley et al. showed that obesity (BMI = 30)
was related to a lower mortality risk in a clinical
population of individuals without heart failure,
which was in agreement with the obesity paradox.”
While a high WHR is primarily associated with
increased central fat stores (notably with visceral
fat), decreased thigh muscle mass, and reduced
physical fitness, a high BMI is associated with
increased thigh muscle mass and peripheral fat
stores without association with visceral fat.* A
growing body of evidence still supports purposeful
weight reduction in the control and treatment of
CVDs.!> Moreover, it has been suggested that the
obesity paradox is largely confounded by fitness.

Consequently, individuals who are more fit usually
have a better prognosis than others, and no clear
obesity paradox is apparent in these individuals.”
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Table 2. The proportion [confidence interval (95%CI)] of the study population who had a 10-years risk of cardiovascular disease (CVD) > 7.5%, > 5%, > 5%, and > 10% based on related
risk assessment tools in individuals with and without obesity defined by different obesity indices
Obesity indices (BMI) | BMI <30 in men BMI > 30 in men i BMI <30 in men BMI > 30 in men

and women and women and women and women
Risk assessment tools Men (n = 1623) Women (n = 1287)

A risk of > 7.5% based on pooled cohort equations of ACC/AHA 54.46 (51.76-57.16)  62.04 (57.44-66.64) ! 28.54 (24.77-32.32)  24.12 (21.13-27.11) ]
A risk of > 5% based on SCORE equations for low risk European countries © 10.28 (8.66-11.90) 10.47 (7.63-13.31) 0.9130 2.23(1.03-3.43) 2.03 (1.08-2.99) 0.8030
A risk of > 5% based on SCORE equations for high risk European countries ©  24.44 (22.15-26.73)  25.00 (20.99-29.01) 0.8140 5.49 (3.64-7.34) 4.91 (3.44-6.38) 0.6270

A risk of > 10% based on the Framingham general cardiovascular risk  50.47 (47.76-53.18)  59.02 (54.35-63.68) 0.0020 21.62 (18.18-25.06)  21.86(18.98-24.74)  0.9180
profile for use in primary care £

A risk of > 5% based on SCORE equations for low risk European countries © 9 73 (8. 17 11 29) 12 80 (9. 61 15 98) 0.0710 1 66 (0. 22 3 10) 2 23 (L. 37-3 09) 0.5370
A risk of > 5% based on SCORE equations for high risk European countries* 22,75 (20.54-24.96)  30.80 (26.40-35.20)  0.0080 4.30 (2.01-6.59) 5.35 (4.03-6.67) 0.4640
A risk of > 10% based on the Framingham general cardiovascular risk profile ~ 48.74 (46.06-51.42)  65.34 (60.71-69.97)  <0.0010 12.46 (8.65-16.26) 24.20 (21.62-26.78)  <0.0010
for use in primary care ©

Obesity indices (WHR) | WHR <0.9in men | WHR > 0.9 in men WHR <0.85in WHR > 0.85 in
women women
Risk assessment tools Men (n = 1623) Women (n = 1287)
A risk of > 7.5% based on pooled cohort equations of ACC/AHA 42.27 (38.33-46.21)  63.86 (61.06-66.65) <0.0010  10.41(7.49-13.32)  32.93(29.90-35.96) <0.0010
A risk of > 5% based on SCORE equations for low risk European countries © 6.70 (4.74-8.66) 12.43 (10.55-14.31) 0.0010 0.45 (-0.17-1.07) 2.86 (1.82-3.90) 0.0340
A risk of > 5% based on SCORE equations for high risk European countries©  16.11 (13.23-18.99)  29.16 (26.57-31.75)  <0.0010 1.81 (0.57-3.05) 6.64 (5.08-8.02) 0.0010

A risk of > 10% based on the Framingham general cardiovascular risk profile  36.80 (32.95-40.65)  61.04 (58.20-63.87) < 0.0010 6.87 (4.46-9.28) 28.47 (25.56-31.38) <0.0010
for use in primary care *

Obesity indices (WHtR) | WHtR <0.5in men | WHtR > 0.5 in men WHtR < 0.5 in men WHtR > 0.5 in

and women and women and women men and women
Risk assessment tools Men (n = 1623) Women (n = 1287)
A risk of > 7.5% based on pooled cohort equations of ACC/AHA 38.87 (33.56-44.18)  60.38 (57.83-62.93) < 0.0010 10.45 (3.12-17.77) 26.64 (24.22-29.06)  0.0030
A risk of > 5% based on SCORE equations for low risk European countries * 6.57 (3.91-9.22) 11.32 (9.70-12.94) 0.0100 0.00 (0.00-0.00) 2.22 (1.43-3.00) 0.2080
A risk of > 5% based on SCORE equations for high risk European countries *  15.22 (11.38-19.07)  26.78 (24.52-29.04) < 0.0010 0.00 (0.00-0.00) 5.40 (4.19-6.60) 0.0460
A risk of > 10% based on the Framingham general cardiovascular risk profile ~ 33.31 (28.18-38.44)  57.05 (54.47-59.63) < 0.0010 7.46 (1.17-13.75) 22.43 (20.14-24.72)  0.0040
for use in primary care £
£ The proportion (percentage) of individuals with a 10-year risk of CVD of > 0.075 for pooled cohort equations, > 0.05 for SCORE equations (both low and high risk countries versions), and > 0.1 for the
framingham general cardiovascular risk profile for use in primary care

Significance level was considered at P < 0.0500.

BMI: Body mass index; ACC/AHA: American College of Cardiology/American Heart Association; SCORE: Systematic Coronary Risk Evaluation; WC: Waist circumference; WHR: Waist to hip ratio; WHtR:
Waist to height ratio; CVD: Cardiovascular disease
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BMI > 30 kg/m?® both in men and
women

WC > 102 cm in men and > 88
cm in women

WHR > 0.9 in men and > 0.85 in
women

WHtR > 0.50 both in men and
women

BMI > 30 kg/m’ both in men and
women
WC > 102cm in men and > 88cm in
women
WHR > 0.9 in men and > 0.85 in
women
WHtR > 0.50 both in men and
women

BMI > 30 kg/m’ both in men and
women

WC > 102 cm in men and > 88 cm
in women

WHR > 0.9 in men and > 0.85 in
women

WHtR > 0.50 both in men and
women

BMI > 30 kg/m’ both in men and
women

WC > 102 cm in men and > 88 cm
in women

WHR > 0.9 in men and > 0.85 in
women

WHtR > 0.50 both in men and
women

Table 3. Univariate logistic regression results

Obesity indices

\WEL

OR (95%ClI P’ Wald OR (95%ClI

Outcomes of risk assessment tools
A 10-year CVD risk > 0.075 of pooled cohort equations for ACC/AHA tool

6.50 1.34(1.07-1.69)

26.92 1.89 (1.48-2.40)
81.65 2.56 (2.08-3.13)

51.47 2.47 (1.95-3.16)

001 1.02(0.72-1.45)
324 1.36(0.97-1.91)
13.94 1.98 (1.38-2.83)
6.43  1.82(1.14-2.80)

006 1.03(0.81-1.32)

11.17 1.51(1.19-1.92)

36.60 2.14 (1.68-2.75)

0.0110 2.250 0.83 (0.64-1.06) 0.1340
<0.0010 10.420 1.73 (1.24-2.24) 0.0010
<0.0010 63.600 4.12 (2.91-5-83)  <0.0010
<0.0010 10.570 5.42(1.96-15.00)  0.0110
A 10-year CVD risk > 0.050 of SCORE equations for low risk European
countries®
0.9130 0.060 0.91 (0.44-1.89) 0.8030
0.0720 0.380 1.36 (0.51-3.57) 0.5390
0.0020 6.490 6.49 (1.54-27.37)  0.0110
0.0110 -$ -$ -$
A 10-year CVD risk > 0.050 of SCORE equations for high risk European
countries®
0.8140 0.235 0.89 (0.55-1.43) 0.6280
0.0080 0.534 1.26 (0.68-2.32) 0.4650
<0.0010 12.722 3.87 (1.84-8.13) 0.0040
<0.0010 -$ -$ -$

19.03 2.04 (1.48-2.80)

A 10-year CVD risk > 0.100 of Framingham general cardiovascular risk profile

9.33  1.41(1.13-1.76)
33.79 1.98 (1.57-2.50)
90.41 2.69 (2.19-3.30)
57.01 2.66 (2.06-3.43)

for use in primary care®

0.0020 0.010 1.01 (0.78-1.32) 0.9180
<0.0010 17.750 2.25 (1.54-3.27) <0.0010
<0.0010 67.160 5.40 (3.61-8.08) <0.0010
<0.0010 7.400 3.59(1.43-9.01) <0.0010

" Significance level was considered at P < 0.0500.
£ outcomes are a 10-year risk of CVD > 0.075 for pooled cohort equations, > 0.05 for SCORE equations (both low and high risk
countries versions), and > 0.1 for the Framingham general cardiovascular risk profile for use in primary care.

$ No women with WHIR < 0.5 had a 10-year risk of CVD > 0.05 based on SCORE equations (based on both high and low risk

European countries).

OR: Odd ratio; Cl: Confidence interval; CVD: Cardiovascular disease; ACC/AHA: American College of Cardiology/American Heart
Association; BMI: Body mass index; WC: Waist circumference; WHR: Waist to hip ratio; WHtR: Waist to height ratio; SCORE:

Systematic Coronary Risk Evaluation

Some theories attempted

to explain

the

higher risk of CVD.1¢-18 However, in the present

protective effect of obesity by altered cytokines,
plasma rennin, epinephrine, and larger coronary
arteries.’¢ Some other studies proposed smoking as
a confounding variable in the obesity paradox;
smokers usually lose weight and they also have a

study, the obesity paradox was weakly confirmed
only in women and only 0.84% of them were
currently smoking, suggesting that smoking might
not play a critical role in this context.

obesity

Although no indices showed a
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relationship with 10-year risk of CVD in a
multivariate model, WHR had the strongest
association with 10-year risk of CVD in a univariate
binary regression model. Previous studies showed
that WC and HC have an independent relationship
with MIL. Consequently, it is reasonable that a
combined measure of these two indices (such as
WHR) has a strong association with CVD events, as
the present study results suggested. An inverse
association was observed between HC and risk of
DM, hypertension (HTN), dyslipidemia, and
CVD."¥22 Furthermore, DM, HTN, and lipid
profiles are the variables commonly utilized to
estimate the 10-year risk of CVD. From a different
perspective, estrogens have an important role in the
accumulation of subcutaneous gluteal and femoral
fat, and a higher WHR indicates decreased muscle
mass in the legs and gluteal region.?! Furthermore,
the protective effect of estrogen on the
cardiovascular system was emphasized in a previous
study.? Thus, it is reasonable to assume that a
higher WHR, which is usually associated with a
lower estrogen level, can lead to a higher CVD risk.

This study had some limitations. Although we
utilized 4 popular risk assessment tools, none of
these risk assessment tools were developed for our
country. However, similar results particularly in the
context of the association between obesity indices
and CVD risk may approve the validity of our
findings. In addition, a weak inverse relationship
between BMI and estimated CVD risk is not equal
to the inverse association between BMI and CVD
events. However, this can signify that there is at
least a non-strong, negative relationship between
BMI as a general index of obesity and a cluster of
CVD risk factors that may lead to CVD events in
the next decade.

Conclusion
BMI showed a weak and non-significant inverse
association with 10-year risk of CVD estimated by
pooled cohort equations of ACC/AHA in women.
However, this result cannot directly provide enough
evidence for the obesity paradox.
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Effect of single-dose crystalloid cardioplegic agent compared to bloody
cardioplegic agent in cardiac surgery in children with Tetralogy of Fallot
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Abstract

BACKGROUND: Cardioplegia is one of the main post-operative cardiac protective factors widely
used in recent decades in the form of crystalloid (St. Thomas) and bloody solutions [del Nido
(DN)]. The purpose of this study was to compare the effect of a crystalloid cardioplegic agent
(St. Thomas) with that of a bloody cardioplegic agent (DN) in pediatric cardiac surgery among
children with Tetralogy of Fallot (TOF).

METHODS: This study was performed on 60 children with TOF, who were candidates for heart
repair surgery. The participants were randomly divided into two groups of crystalloid
cardioplegic agent and bloody cardioplegic agent. Operative outcomes such as required time for
onset of heart arrest, duration of returning to normal heart rhythm, and cardiopulmonary
bypass (CPB) time, and operative complications were compared between the two groups.

RESULTS: The duration of returning to normal heart rhythm (50.43 + 10.93 seconds vs.
43.03 + 16.35 seconds; P = 0.044) and duration of inotropy (80.40 + 27.14 hours vs.
63.20 + 26.91 hours; P = 0.017) were significantly higher in the DN group compared to the St.
Thomas group. However, there were no significant differences between the two groups in terms
of heart arrest time, cross-clamp time, CPB time, supplementary lasix time, duration of
intubation, and intensive care unit (ICU) and hospital length of stay (LOS) (P > 0.050).

CONCLUSION: The use of St. Thomas cardioplegic solution was more effective in reducing the
duration of returning to normal heart rhythm and inotropy compared with DN cardioplegic
agent, and a single dose of these two cardioplegic agents can keep the mean cardiac arrest
duration within the range of 50-70 minutes. It seems that the use of St. Thomas cardioplegic
solution can be suggested in pediatric heart surgery.

Keywords: Cardioplegic Solutions; Tetralogy of Fallot; Cardiac Surgical Procedures; Child

Date of submission: 28 Dec. 2018, Date of acceptance: 21 Sep. 2019

Introduction

Protection of the myocardium is one of the main
factors in cardiac surgery. In the 1950s, myocardial
protection against ischemia was not considered in
cardiac surgeries, which led to an irreversible
damage called Stone heart.!2 Today, there are
various methods including the use of bloody or
crystalloid cardioplegia, changing of the cardioplegia
temperature (cold or warm), injection of single-dose
or repeated cardioplegia, and addition of specific
agents to the cardioplegic solution to protect the
myocardium during cardiac surgery.?

Overall, one of the most important steps in
heart protection is electromechanical arrest. The
protection and management of the myocardium is
influenced by wvarious factors such as surgical

technique and the surgeon's experiences and skills,
trying to provide a motionless and bloodless heart
for the surgical procedure, lack of necrosis during
surgery, institutional equipment, and costs.*

Various cardioplegic solutions are used for full
cardiac arrest. The main characteristics of these
solutions include inducing quick and effective
myocardial arrest, protection of the heart against
myocardial ischemia, being reversible when the
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coronary arteries left during solvent washing, and
their  low  toxicity.>®¢  Presently,  different
cardioplegic solutions are available with various
concentrations; the St. Thomas and del Nido (DN)
solutions can be considered as the two main
cardioplegic solutions.”

The St. Thomas solution is an extracellular
cardioplegic solution containing sodium and calcium
similar to plasma, and Custodial solution is a similar
intracellular solution with lower sodium and calcium
that is commonly used in transplant surgery.8

In October 2014, following a change in
cardioplegic solution from St. Thomas to DN,
anecdotally, reduced rates of defibrillation was
observed after cross-clamp. Therefore, it was
hypothesized that a significant decrease would be
observed in the rates of fibrillation after cross-
clamp among all patients that received the DN
solution based on the weight categories compared
to the St. Thomas solution.?

In the DN solution, potassium chloride causes
the cellular membrane to peel away and the
lidocaine solution with sodium channels causes
cardiac arrest in the hyperpolarized state. Its
magnesium content acts as a calcium channel
blocker (CCB) and prevents muscle contractility.”?
Single-dose DN injection has been recently used in
pediatric  surgery. Custodial solution contains
tryptophan amino acids and its single-dose injection
induces cardiac protection for up to 180 minutes.!
Although there is yet no consensus among surgeons
on single-dose usage or repetition of cardioplegia, DN
is one of the most commonly used cardioplegic
solutions in pediatric surgery. Various studies have
been conducted with different volumes of blood/DN
percentage. For example, in a study, a DN solution
and blood ratio of 1 to 1 was used as a result of which
patients did not need repeated cardiac injection for up
to 2 hours.!! In some other studies, the addition of
various drugs and materials, such as high-
concentration glucose, was evaluated.!213

The use of cardioplegia in cardiac surgery, both
in adults and children, is associated with numerous
controversies. In this regard, many studies have
been performed in adults on the type of
cardioplegia, and the amount and number of
repetitions of cardioplegia necessary.®!4-16

However, there are a limited number of studies in
pediatric cardiac surgery, no study has assessed the
effect of single-dose cardioplegia, and less attention
has been paid to post-operative and intraoperative
outcomes. For example, use of various types of
cardioplegic solutions (DN, customized solutions, St.

Thomas, Plegisol, Baxter, and microplegia) by
surgeons has been studied in pediatric cardiac surgery
and the results have indicated that DN/ custodial and
St. Thomas in different crystalloids or solutions with
bloody forms were the most commonly used
solutions. DN was the most widely used solution;
however, only the types of cardioplegia have been
assessed, but their postoperative outcomes and
complications have not been investigated.!

Since injection of a cardioplegic solution is
generally repeated within 15-30 minutes in adults,'>
a congenital heart disease called Tetralogy of Fallot
(TOF) was selected for physiological investigation
because it is less likely to have pulmonary
hypertension, and has the least effect on the
conductivity system and a duration of cardiac arrest
of at least 50-55 minutes. Thus, the current study
was carried out to evaluate the effect of a single-
dose injection of a crystalloid cardioplegic agent (St.
Thomas) compared with a bloody cardioplegic
agent (DN) in pediatric cardiac surgery on patients
with TOF.

Materials and Methods

This single-blind, randomized, clinical trial was
conducted on all children with TOF who were
candidates of complete heart repair surgery referred
to Chamran Hospital, Isfahan, Iran, from January
2017 to June 2018. Considering the sample size
formula in comparison of two groups, and a
confidence level of 95%, power of 80%, error level
of 0.1, and the results of previous studies regarding
the rate of use of custodial (7%) and DN (38%)
cardioplegic solutions,! the sample size was
determined to be 30 patients in each group.

This study was approved by the ethics committee
of Isfahan University of Medical Sciences, Isfahan,
Iran, with the code IRMUILREC.1396.3.590. Written
informed consent was obtained from the parents of
the studied children for participation in the study. In
addition, patients who had undergone previous
primary cardiac surgery (including pulmonary artery
banding or Blalock-Taussig shunt), the purpose of
their surgery was not complete heart repair, or the
surgeon decided against complete heart repair during
the surgery based on their condition were excluded
from the study. The excluded participants were
replaced by other participants, so that there was no
drop in the number of participants. Using convenience
random sampling, 60 children with TOF were
selected. They were divided into two groups using
Random Allocation Software (RAS) (Figure 1).
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Assessed for eligibility (n = 60)

—

Excluded (n = 0)

- Not meeting the inclusion criteria (n = 0)
- Declined to participate (n = 0)

- Other reasons (n = 0)

Randomized

.

\ 4

Allocated to intervention (n = 30) Received
cardioplegia A (pseudo St. Thomas)

Received allocated intervention (n = 30)

Did not receive allocated intervention (n = 0)

A 4

Lost to follow-up (n = 0)
Discontinued the intervention (n = 0)

Analyzed (n = 30)
- Excluded from analysis (n = 0)

Figure 1. Flowchart Consort

Since it was not possible to use original
cardioplegia  in cardiovascular  center,
cardioplegia with electrolyte combinations similar to
DN and St. Thomas wete used and the combination
was prepared as follows.

To prepare cardioplegic solution A (pseudo St.
Thomas), 2.5 cc magnesium sulfate electrolytes
50%, 2.5 cc lidocaine 1%, 6 cc potassium chloride
(2 meq/ml), and 7.5 cc sodium bicarbonate 8.4%

our

Allocation

Follow- Up

A 4

A 4

Allocated to intervention (n = 30) Received
cardioplegia B (Pseudo DN)

Received allocated intervention (n = 30)

Did not receive allocated intervention (n = 0)

A 4

Lost to follow-up (n = 0)
Discontinued the intervention unwillingness to
continue the study (n = 0)

Analyzed (n = 30)
- Excluded from analysis (n = 0)

were dissolved in 500 cc Ringer’s lactate and used as
crystalloid for cardioplegia and injected at 20 cc/kg.

To prepare cardioplegic solution B (pseudo DN)
2.5 cc magnesium electrolytes 50%, 3 cc lidocaine
2%, 8 cc mannitol 20%, 6.5 cc potassium chloride
(2 meq/ml), and 6.5 cc sodium bicarbonate 8.4%
wetre mixed in a 500 cc normal saline serum and 4
units of this solution were mixed with one blood
unit and injected at 20 cc/kg (Table 1).

Table 1. St. Thomas and del Nido cardioplegic solutions

*

ST cardioplegia Original Pseudo

Na* 110 mmol/Il -

K* 16 mmol/I 6 cc (2 meg/ml)
Mg** 16 mmol/I 50%, 2.5 cc
ca* 1.2 mmol/I o
NaHCO3; 10 mmol/Il 8.4%, 7.5 cc
Lidocaine 1%, 2.5 cc

DN cardioplegia \ Original Pseudo™

Mannitol

Magnesium sulfate

Sodium bicarbonate

Lidocaine

Potassium chloride (2 mEg/ml)

20%, 16.3 ml, 3.26 g 20%, 8 cc
50%, 4 ml, 2g 50%, 2.5 cc
8.4%, 13 ml, 13 mEq 8.4%, 6.5 cc
1%, 13 ml, 130 mg 2%, 3cc
13 ml, 26 mEq 6.5 cc (2 meg/ml)

*: This cardioplegic solution was solved in a 0.5 | ringer (containing 73 Eq Na*, 2 Eq K, 2 Eq Ca’,
77 Eq CIY); ™: This cardioplegic solution was solved in a 0.5 | normal saline (containing 77 Eq Na*,

77 Eq CI)

26 ARYA Atheroscler 2020; Volume 16; Issue 1

http://arya.mui.ac.ir

15 Jan.



Bigdelian and Hosseini

Following preparation of cardioplegic solutions,
they were tagged as code A and B and the person
who gathered the data was not aware of the
cardioplegic solution used to make the study single-
blinded. Cardioplegia A was administered in the
first group and the second group received
cardioplegia B.

In addition to age, gender, and weight of the
child, blood and metabolic tests were implemented
before cardiopulmonary bypass (CPB) initiation,
during CPB, 6 hours later, and 1 day after surgery
and recorded. Operative outcomes, such as the time
required for cardiac arrest, the time necessary to
revert to normal heart rhythm, and CPB time, and
operative complications were measured and
recorded. Furthermore, the intensive care unit (ICU)
length of stay (LOS), duration of hospitalization, and
incidence of arrhythmia were recorded.

Finally, the collected data were entered into
SPSS software (version 22; IBM Corporation,
Armonk, NY, USA). Qualitative and quantitative
data are demonstrated in the forms of frequency
and frequency percentage, and mean and standard
deviation, respectively. Fisher’s exact test and chi-
square test were applied to compare frequency
distribution of qualitative data between the two
groups. The results of Kolmogorov-Smirnov (KS)
test indicated normal distribution of wvariables.
Moreover, independent sample t-test was used to
compare the means of continuous variables
between the two groups and repeated measures
ANOVA was used to compare the two groups at
different times. Significance level was considered as
less than 0.05 in all analyses.

Results

The group B participants consisted of 18 (60%)
boys and 12 (40%) gitls with the mean age of
19.8 £ 16.39 months and group A participants
consisted of 16 (53.3%) boys and 14 (46.7%) gitls
with the mean age of 22.26 £ 15.62 month. There
was no significant difference in the distribution of
gender and age between the two groups (P> 0.050)
(Table 2).

As shown in table 3, repeated measures
ANOVA showed that the main effect of group was
not significant on any of the blood and metabolic
outcomes (P > 0.050), in fact, there was no
significant difference in the mean of these variables
between the two groups. Significant changes were
observed in ejection fraction (EF), HCOs;, base
excess (BE), lactate level, Cl, creatine phosphokinase
(CPK), Na (P< 0.001), pH (P = 0.001), and calcium

(P = 0.008) at the different measurement stages of
the study. Moreover, there was only a significant
difference in calcium with the passage of time
between the groups (P = 0.025), so that group A had
a higher mean than group B 6 hours after surgery.

Table 2. Demographic characteristics of patients
Characteristics

Group B Group A
(n=30) (n=30)
18 (60) 16 (53.3)  0.602

Sex[n(@0)] Male

Female 12 (40) 14 (46.7)
Age (month) e
(mean + SD) 19.80 £16.39 22.26 +£15.62 0.553
Weight (kg) e
(mean + SD) 9.63+2.87 10.60+5.19 0.374

_Use of chi-square for comparison between the groups
Use of independent t-test for comparison between the groups
SD: Standard deviation

No significant difference was observed in the
duration of heart arrest, clamp time, CPB time, and
duration of supplementary lasix between the two
groups (P > 0.050). However, the mean duration of
time necessary to revert to normal heart rhythm was
significantly higher in group B (50.43 + 10.93 seconds)
than that in group A (433 * 16.35 seconds)
(P = 0.044). Moreover, 96.7% of children in group B
and all children in group A required inotropic agent,
while the duration of inotropy in group B with the
mean of 80.40 £ 27.14 hours was significantly higher
than that in group A with the mean of 63.20 = 26.91
hours (P = 0.017). It should be noted that no patient
required shock in group B, but 40% of patients
needed electrolyte during the pumping and 16.7% had
arrhythmia in the ICU. In group A, 3.3% needed
shock, 46.7% required electrolyte during pumping, and
6.7% had arthythmia in the ICU. No significant
difference was observed between the two groups in
these variables (P > 0.050). In addition, intubation
duration, ICU LOS, and duration of hospitalization
were slightly higher in group B compared to group A
(P > 0.050) (Table 4).

Discussion

Clinical research has been focused on myocardial
protection in open-heart surgery for many years, but
debate is still ongoing about the ultimate
cardioprotective strategy and optimal cardioplegic
solution. In the early 1990s, at the University of
Pittsburgh, Dr. Pedro del Nido and his colleagues
introduced a cardioplegic solution to show the specific
requirements of immature myocardium duting
neonatal and pediatric cardiac surgery. It is commonly
known as DN cardioplegic solution, induces a
depolarizing arrest during cardiac surgery, and has
been increasingly used recently.!”
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Table 3. Blood and metabolic outcomes before and after surgery

Bloody vs. crystalloid cardioplegia in pediatric cardiac surgery

Group A

3
P time

E3

P group

P timexgroup

(2] [olofo! and  Time of surgery Group B
metabolic outcomes (n=30)
EF Before 70.63£5.18
1 day after 64.57 £ 4.57
1 week after 64.57 + 4.56
CO, Before 33.92+7.23
During the pump 32.42 +5.96
End 31.55+5.90
6 hours after 32.60 + 5.50
pH (n) Before 7.38 +0.08
During the pump 7.47 +0.07
End 7.43 £0.08
6 hours after 7.41 +0.09
HCO; Before 20.40 + 3.36
During the pump 24.68 + 2.98
End 27.20+0.28
6 hours after 27.69 + 3.98
Lactate level (n) Before 1.09 £ 0.40
During the pump 3.38+£1.13
End 3.06 £ 1.02
6 hours after 2.73+1.34
BE (mmol/l) Before -4.00+2.71
During the pump 0.97 £ 3.10
End 490 + 4.25
6 hours after 4.49 + 3.54
Calcium Before 4.08 £ 0.36
During the pump 3.99+£0.21
End 3.89+0.22
6 hours after 3.79+£0.26
Cl Before 103.53 + 2.40
During the pump 102.77 £ 3.51
End 101.13 £ 2.85
6 hours after 104.40 £ 3.76
CPK Before 36.37 £ 23.95
End 184.57 £ 43.42
6 hours after 144.93 + 41.39
Na Before 132.77 + 3.88
During the pump 133.50 £ 2.74
End 135.92 £6.11
6 hours after 142.43 £ 7.09
K Before 3.74+£0.51
During the pump 3.51+£0.64
End 3.78 £0.85
6 hours after 3.57 +0.57

(n = 30)
7053+ 4.71
63.83 £4.04
63.80 + 4.02
34.03+8.97
33.23+6.51
32.07+5.28
34.88 + 5.50
7.35 +0.09
7.44+0.09
7.43£0.09
7.38 +0.08
20.01+4.18
24.19 + 4.39
25.84 +2.82
27.23+3.03
1.16 + 0.45
3.35+1.72
3.53+1.64
2.45 +0.91
-4.32 +2.57
-0.55 + 2.86
4.47 +3.88
4.67+253
4.00+0.58
4.04+0.37
3.91+0.30
3.92+043
104.13 + 1.89
102.50 +2.73
102.20 + 2.52
103.90 + 2.02

36.17 + 11.12

177.43 + 23.13
142.40 + 20.49

134.72 + 2.83
132.45 + 3.01
135.85 + 3.93
142.00 + 6.37
3.57+0.39
3.68 + 0.82
3.51+£0.74
3.56 £ 0.59

< 0.001

0.124

0.001

< 0.001

<0.001

< 0.001

0.008

<0.001

< 0.001

<0.001

0.797

0.645

0.354

0.109

0.182

0.743

0.341

0.537

0.669

0.593

0.871

0.406

0.162

0.744

0.704

0.851

0.305

0.415

0.025

0.174

0.555

0.641

0.266

* Use of repeated measures ANOVA; BE: Base excess; EF: Ejection fraction; CPK: Creatine phosphokinase

It is an improvised form of cardioplegia, which
includes the beneficial effect of crystalloid
cardioplegia, as well as blood components.

The current study aimed to compare the effect
of single-dose crystalloid cardioplegic agent (pseudo
St. Thomas) with blood cardioplegic solution
(pseudo Del Nido) in pediatrics cardiac surgery. It
was performed on 60 children with TOF that were

divided into two groups (n = 30) of stimulated
crystalloid cardioplegia and bloody cardioplegia. A
statistically significant difference was not observed
between the two groups in terms of age and gender.
The results of metabolic and blood changes before,
during, and after surgery showed EF and acidity
reduction, and increased sodium ion and BE in
both groups.
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Table 4. Intraoperative and postoperative outcomes
Outcomes

Group B

(n = 30)

Group A
(n =30)

Bigdelian and Hosseini

Avrrest duration (second) (mean + SD) 46.30 £13.58 4247 +£13.11 0.271
Cardiopulmonary bypass time (minute) (mean + SD) 98.33+13.76  92.87 +11.84 0.105
Aortic cross-clamp time (minute) (mean + SD) 71.33+13.12 67.47 £ 9.07 0.190
return to normal heart rhythm (second) (mean + SD) 50.43+£10.93  43.03+16.35 0.044"
Supplementary lasix duration (hour) (mean + SD) 57.10+£25.18  49.30 + 26.20 0.249"
Inotropic time (hour) (mean £ SD) 80.40 £ 27.14  63.20 + 26.91 0.017"
Duration of intubation (hour) (mean £ SD) 63.20 + 27.65  51.33 +£29.69 0.115
ICU LOS (day) (mean + SD) 523+ 1.07 4.77+1.13 0.107"
Total hospital LOS (day) (mean + SD) 10.53 + 1.59 10.03 + 1.50 0.215
Arrhythmias [n (%)] 5 (16.7) 2 (6.7) 0.212""
Need for supplementary electrolyte during CPB [n (%)] 12 (40.0) 14 (46.7) 0.397"
Inotropic requirement [n (%)] 29 (96.7) 30 (100) 0.999
Delayed sternal closure [n (%)] 0 (0) 0 (0) -
Need for intraoperative DC shocks [n (%)] 0 (0) 1(3.3) 0.999™"

SD: Standard deviation; ICU: Intensive care unit;
DC: Direct current

LOS: Length of stay; CPB: Cardiopulmonary bypass;

* Use of independent sample t-test for comparison of mean variables between the two groups
Use of chi-square test for comparison of variables’ frequency distribution between the groups
Use of Fisher’s exact test for comparison of variables’ frequency distribution between the groups

In the present study, the crystalloid and bloody
cardiopelgic solutions used were similar to the
original solutions, but it should be noted that we
solved crystalloid St. Thomas in a 0.5 1 ringer
(including 73 Eq Na*, 2 Eq K*, 2 Eq Ca*, and
77 Eq Cl) and bloody DN in 0.5 1 normal saline
(including 77 Eq Nat, and 77 Eq CI).

Different components in cardioplegia play
different roles, for instance potassium plays the role
of arresting agent, glucose acts as substrate,
bicarbonate as buffer, mannitol as oncotic agent
and free radical scavenger, and magnesium and
lidocaine as membrane stabilizers, and only traces of
calcium are seen. Addition of magnesium and
lidocaine increases the potassium content and
magnesium helps to counteract the effects of
calcium and lidocaine by blocking the sodium
channels. It causes a decrease in the adverse effects
of prolonged membrane depolarization and
prevents cellular edema. Use of lidocaine in the DN
cardioplegia prolongs the heart arrest duration
through its effect on the cell membrane.>18

O’Brien et al. conducted the first clinical study
on DN cardioplegia in Halifax in 2009.' Their
results approved DN cardioplegia effects on lower
troponin T and improvement of calcium
management in pediatric patients.!” A clinical
investigation was carried out by Charette et al. on
34 children with a cross-clamp time of longer than
90 minutes and single-dose of DN cardioplegia or
modified multi-dose of cardioplegia solution.!! They
observed no significant differences in the risk of

congenital heart surgery, CPB times, aortic cross-
clamp time, weight, or number of intraoperative
exogenous blood units. However, they reported
significant differences in cardioplegic solution doses
and perioperative glucose levels.!!

A survey among pediatric  cardiothoracic
surgeons in North America showed that regardless
of cross-clamp time a single shot of DN
cardioplegic solution is the most commonly used
cardioprotective method (38%).! In a randomized
trial on 100 patients of younger than 12 years who
had undergone elective repair of ventricular septal
defects (VSD) and TOF, a single-dose DN solution
or repeated doses of St. Thomas solution at 30-
minute intervals were used.?0 Electron microscopic
ultrastructural alterations were assessed through
myocardial biopsy. The results showed that the
cardiac index was higher in the DN group than the
St. Thomas group at 2, 6, and 24 hours. Mechanical
ventilation, and ICU and hospital LOS were
significantly lower in the DN group and there was
lower troponin I release at the 24-hour interval.
Electron microscopic studies illustrated
more myofibrillar disarray in the St. Thomas
solution group.?

Cardioplegic solutions have an important role in
protecting the heart from myocardial injury during
open-heart surgery and in pediatric cardiac surgery;
DN solution has been successfully used to his end.?!

Among the suggested benefits of this solution,
the decreased need for repetition of several doses of
standard cardioplegia that results in shorter cross-
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clamp time, and lower postoperative complications
and mortality rate can be mentioned, but the
reported  differences were not statistically
significant.??

Accelerated accumulation of intracellular Ca?*
can mediate the occurrence of reperfusion injury
during cardiac surgery in myocardial ischemia. The
myocardial cell prevents the accumulation of these
high intracellular ions through energy consuming
active transport mechanisms, and ultimately,
introducing accelerated accumulation of intracellular
Ca?" as myocardial dysfunction upon reperfusion.?
The DN solution contains lidocaine, a membrane-
stabilizing agent that increases Na®™ channel
blockade and lowers the potential of Nat. In
addition, Mg2" acts as a Ca2* antagonist that is a
suggested mechanism of myocardium protection
against high rate of intracellular Ca?*+.24

It can be stated that reduced cellular acidity
caused the activation of the hydrogen-sodium pump
(Na*-H*) and sodium-calcium pump (Na*-Ca?*) for
removing the hydrogen ion, which led to increased
intercellular calcium and sodium ions. In addition, it
should be noted that in the case of acidity
reduction, patients under electrolyte during
pumping (group B: 40%, group Z: 46.7%) are
controlled. Thus, the changes therapy in pH were
not considered as significant.

Some previous studies have shown superior
cardiac index values in the DN group indicating
better myocardial protection that in part can be
associated with the lidocaine content. It abolishes all
electrical activity, reduces the incidence of
arthythmias, and prevents intracellular calcium
accumulation. This action results in the prevention
of cell injury and probably safeguards the cells from
the harmful effects of intracellular calcium
accumulation thus providing better myocardial
protection.?> It has also been hypothesized that
single-dose cardioplegia offers better myocardial
protection than multiple-dose cardioplegia.?® The
DN solution leads to prolonged heart arrest that
allows the surgeon to complete most of the routine
procedures with a single dose. Although some
studies have suggested the provision of a better
ultrastructural preservation by multiple doses
assigned to metabolic end products,?’ the results of
the present study and some previous studies have
shown better functional recovery with long-acting
single-dose DN cardioplegia.?$?

In a randomized control trial, the DN cardioplegia
and modified St. Thomas cardioplegia were compared
in terms of the inflammatory cytokine response and

cardiac troponin I changes in patients undergoing
TOF surgery and there were no significant differences
in Tumor necrosis factor-alpha (TNF-«), Intetleukin 6
(IL-6), or Interleukin-8 (IL-8)cytokine levels.!” A
moderately significant increase was seen in 1L-10 level
in the St. Thomas group, postoperative lactate level
was significantly higher in the DN group, and no
differences were detected in troponin levels. It was
finally concluded that anti-inflaimmatory cytokine
response in the St. Thomas solution group was
significantly better than the DN group, which may be
due to the shorter intervals of St. Thomas solution
administration.!”

In the current study, the level of lactate
increased from the beginning until the end of
surgery, but it again decreased after 6 hours. The
level of CPK increased immediately and 6 hours
after surgery compared with preoperative CPK.

Generally, it should be noted that none of these
metabolic and blood changes were significant in the
two  groups. Evaluating intraoperative  and
postoperative outcomes showed that although cardiac
arrest duration, CBP, and aortic cross-clamp were
higher in group B than group A, this difference was
not significant. It has also been showed that returning
to normal heart rhythm was significantly higher in
group B than group A. In addition, the need for
inotropy in groups A and B was 100 and 96.7%,
respectively, but the duration of inotropy was higher in
group B than group A. It should be noted that these
two factors were also dependent upon the child’s
weight, as the duration of returning to normal heart
thythm and need for inotropy increased with weight.

The findings of some previous studies are in
agreement with that of the present study, there is
evidence regarding the advantages of single-dose
DN compared with multi-dose cardioplegia in
terms of mechanical ventilation time, cross-clamp
time, and pumping time.!8:19.29-31

Charette et al. reported no significant differences
in cross-clamp and CPB times between DN and
multi-dose cardioplegia groups and revealed that
multiple doses of cardioplegia could not
significantly increase the duration of cross-clamp;!!
this finding was in accordance with that of Kim et
al. in adults undergoing CPB.%

Moreover, significant differences were not
observed in these variables between the DN and St.
Thomas groups in the present study. Considering
the wvariable complexity of repairing TOF, the
slightly longer, but not significant cross-clamp time
in the DN group may be due to the complexity of
the defect and the related reparative operation.
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Mishra et al. reported lower rates of immediate
postoperative complications and mortality with DN
usage, but the differences were not significant.'>

In the current study, no death or arrhythmia in
the ICU occurred in the groups. There were also no
significant differences in the need and duration of
intubation and shock, length of hospitalization, and
ICU LOS between the two groups.

One of the limitations of this study was that only
one type of disease (TOF) was evaluated, but some
studies have evaluated various types of heart
disorders.  The  evaluation of  single-dose
cardioplegia in children can be considered as the
advantage of this study. To the researchers’
knowledge, there are very few studies in this field,
so it is a very important topic in countries such as
Iran due to some deprivations and their economic
conditions, and further studies are needed in this
area. It should be noted that we had no hospital
mortality cases and this can be considered as the
most important advantage of this study.

Conclusion

The present study results indicate that a single dose
of a routine cardioplegic agent can be used in
children and a cardiac arrest time of 50-70 minutes
be achieved. Considering that the duration of
returning to normal heart rhythm and need for
inotropy were lower in the St. Thomas group
compared to the DN group, the St. Thomas
cardioplegic solution can be suggested for children
within the age group under the age of 5 years.
However, further studies with larger sample sizes
and different types of cardiac diseases are needed.
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The transulnar approach in the patients with ipsilateral radial artery occlusion
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Original Article
Abstract

BACKGROUND: Transulnar approach (TUA) has been classified as an appropriate surrogate for
the transradial approach (TRA), but the safety of TUA in the presence of ipsilateral radial artery
occlusion (RAO) is not well studied. In this article, we aimed to assess the feasibility and
occurrence of complications of this approach in Iranian individuals with ipsilateral RAO.

METHODS: In this prospective double-center study, a total number of 70 participants from July
2017 to November 2018 with coexisting ipsilateral RAO due to prior RA angiography, severe
arterial spasm, prominent vascular anomalies, or arterial harvesting for hemodialysis or graft
procedures were enrolled and underwent TUA. Incidence of probable complications including
pain, hematoma, arteriovenous fistula (AVF), pseudoaneurysm formation, any adverse events
requiring immediate vascular surgery, life-threatening hand ischemia, infection, ulnar nerve
palsy, major adverse cardiac events (MACE) including death, myocardial infarction (MI), or
stroke plus ulnar artery (UA) obstruction and narrowing was evaluated both before discharge
time and one month afterward.

RESULTS: The mean age of the study population was 68.2 + 12.8 years [men number:
41 (58.5%)]. Our success rate was 98.6% and 37.1% of subjects underwent further coronary
intervention. No aforementioned adverse outcomes were reported in any individual except for
pain (11.4%) and minor hematoma (grade I) (5.7%) as well as MACE (1.4%). Follow-up
assessment revealed asymptomatic UA occlusion (UAO) and severe narrowing in 2.8% and 1.4%
of participants, respectively.

CONCLUSION: Our outcomes suggested that due to high safety and low complication rates, TUA
could be tried safely in patients with concurrent ipsilateral RAO. Other appropriate cohort
studies are required for assessing the incidence of TUA complications.

Keywords: Ulnar Artery; Radial Artery; Percutaneous Coronary Intervention; Coronary Angiography

Date of submission: 20 May 2019, Date of acceptance: 25 Oct. 2019

Introduction introduced based on raised equipment technology.!
One of the cornerstone points in coronary artery The transradial approach (TRA) for CAG first
diseases (CADs) diagnosis improving rematkably is announced in 1989 was the initiation of a new era in
coronary angiography (CAG). Since the first this regard.?
execution of this method in 1929, this procedure
has become one of the most common modalities How to cite this article: Roghani-Dehkordi F,
done to either diagnose or treat all related CADs. Hosseinzadeh H, Kermani-Alghoraishi M, Khosravi
Despite the old method of transfemoral approach A, Vakhshoori M, Sadeghi M, et al. The transulnar
(TFA) remaining the standard therapeutic modality, approach in the patients with ipsilateral radial
which was associated with higher rates of artery occlusion. ARYA Atheroscler 2020; 16(1):
complications, other novel options have been 33-8.
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The transulnar approach

Lower complication and mortality rates plus
faster discharge period and patient convenience and
early ambulation, as well as declining management
costs, were some potential advantages of the
modality as mentioned above, making this approach
to be considered as an appropriate surrogate to
TFA3$® However, smaller radial artery (RA)
diameter, anatomical abnormalities, arterial spasms,
or needing the desired artery for coronary artery
bypass graft (CABG) surgery were reported to be
some difficulties attributable to TRA.%!! Another
option first introduced by Terashima et al. in 2001
providing a better alternative modality especially in
terms of TRA failure, was CAG with a transulnar
approach (TUA).12 Although most studies revealed
a similar efficacy of TUA in compatison to TRA as
well as easier approach way plus less anatomical
variations as well as arterial vasospasm rates,
Roghani-Dehkordi et al.'’® Dahal et al.'* revealed
that TUA was associated with higher rates of
puncture attempts and cross-over to other current
diagnosis and therapeutic modalities. Also, the deep
location of the ulnar artery (UA) near the ulnar
nerve might play an essential role in incidence of
complications.'> By the way, TUA safety in terms of
ipsilateral radial artery occlusion (RAO)> is less
frequently investigated in literature with findings from
as mild as minor hematoma to as significant as UA
obstruction.!®!” On the other hand, this approach has
been proved to be efficacious even in terms of visceral
diagnostic and therapeutic angiographic procedures.8

In this article, we aimed to evaluate the
feasibility and occurrence of probable complications
with TUA in patients with ipsilateral RAO.

Materials and Methods

This prospective double-center study was designed
to be performed in two governmental heart centers
located in Isfahan City, Iran (Shahid Chamran and
Khorshid Hospitals). Any individual more than 18
years old eligible for CAG or angioplasty without
right RA pulsation due to previous coronary
interventions with TRA, prior history of arterial
surgery for arteriovenous fistula (AVF) or graft
procedures, and vascular anomalies or severe
arterial spasm was recruited in our study from July
2017 to November 2018. Presence of carpal tunnel,
Guyon’s canal or hypothenar hammer syndrome
(HHS), elective TFA, motor or sensory deficits
along the median or ulnar nerve route, medial wrist
bone fracture, severe hand deformity or chronic
tenosynovitis, as well as osteomyelitis (OM) was
defined as exclusion criteria. Before the initiation of

the procedure, all research aims were explained to
each individual and the coordinator entirely
answered probable questions. After that, each
participant was asked to sign an informed consent
form. After collection of all appropriate
information, 70 individuals met our predefined
inclusion criteria. The Ethics Committee of Isfahan
University of Medical Sciences approved this study
(No. 398101).

After proper preparation of patients for the
procedure, approximately 2 cm above ulnar hand
bone was marked, and 1.5 ml of lidocaine (2%) was
injected subcutaneously. Afterward, 5-6 French
hydrophilic sheath (Merit Medical, Utah, USA) was
used concurrently with a spasmolytic cocktail
consisting of 2.5 mg of verapamil plus 250 pg of
nitroglycerine as well as 2500 international unit (IU)
of unfractionated heparin (UFH) (Figure 1). In
terms of CAG, 6 inches right and left Judkins
(Medtronic, Minneapolis, MN, USA) or Tiger
(Terumo Interventional Systems, Somerset, NJ,
USA) catheters were used. In need of coronary
angioplasty, 6 inches right/left Judkins and extra
backup catheters ~ were  utilized.  After
complementation of process, hemostasis was done
with right wrist hyperextension and local pressure
for 5-10 minutes, followed by ulnar TR band
compression afterward.

b

Figure 1. Angiographic view of ulnar artery (UA)
access (a) and radial artery occlusion (RAO) in
transulnar approach (TUA) contrast injection (b)

We used each participant’s medical form to gather
information about age, gender, body mass index
(BMI), smoking status, and family history of CADs as
well as past medical history data including
hypertension (HIN), diabetes mellitus (DM),
hyperlipidemia, and myocardial infarction (MI).

Access time was defined from the initiation of
lidocaine injection to the time of sheath insertion.
Any correct UA cannulation was considered a
successful procedure. Moreover, fluoroscopy and
procedure time, as well as contrast volume
consumption, were assessed during the procedure
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implementation. ~ Presence  or  absence  of
complications including pain, ulnar nerve palsy,
infection, hematoma [< 5 cm, < 10 cm, and > 10
cm in diameter just below the elbow for grade I, 11,
and III, respectively, expanding hematoma above
the elbow (grade IV) and any place with limb
ischemia threads (grade V)], life-threatening hand
ischemia, AVF, pseudoaneurysm formation, UA
narrowing or occlusion as well as any adverse events
requiring vascular surgery plus major adverse
cardiac events (MACE) including death, MI, and
stroke was assessed at discharge date and follow-up
duration after one month as primary endpoints.

Categorical and continuous variables were
reported as frequency (percentage) and mean *
standard deviation (SD), respectively. All analyses
were done with the SPSS software (version 20, IBM
Corporation, Armonk, NY, USA).

Results

The mean age of patients who underwent TUA was
68.2 £ 12.8 years. Male participants were the dominant
contributor to our study sample [n = 41, (58.5%)]. The
most prevalent metabolic abnormality found in the
study population was hypetlipidemia (54.2%),
followed by DM (44.2%) and HTN (40.0%) (Table 1).

Table 1. Basic characteristics of patients undergoing a
transulnar approach (TUA)
Variables TUA |

Age (year) 68.2+£12.8
BMI (kg/m?) 26.4+38
Male gender 41 (58.5)
Current smoker 24 (34.2)
HTN 28 (40.0)
DM 31 (44.2)
Hyperlipidemia 38 (54.2)
Previous Ml 12 (17.1)
Positive family history of CADs 18 (25.7)
Procedure CAG 44 (62.9)
PCI 26 (37.1)

Data are presented as frequency (percentage) and mean +
standard deviation (SD)

TUA: Transulnar approach; BMI: Body mass index; HTN:
Hypertension; DM: Diabetes mellitus; MI: Myocardial
infarction; CAD: Coronary artery disease; CAG: Coronary
angiography; PCI: Percutaneous coronary intervention

The detailed information of the TUA procedure is
represented in table 2. On 69 patients, TUA was done
successfully, and our success rate was estimated to be
98.6%. We had to cross over to TFA in just one
person due to the tortuosity of the UA. In addition to
CAG done for all participants, 26 of them (37.1%)
underwent coronary angioplasty. The mean access

time was 9.7 * 23 minutes. Angiography and
angioplasty fluoroscopy duration was 53 * 1.4
minutes and 11.2 & 2.2 minutes, respectively.

Table 2. Transulnar approach (TUA) procedural
characteristics in study participants
Procedure characteristics TUA

Cannulation rate Successful 69 (98.6)
Cross-over 1(1.4)
Access time (minute) 9.7+£23
Fluoroscopy time (minute) CAG 53x14
PCI 11.2+2.2
Contrast volume (ml) CAG 144.0 £ 24.0
PCI 253.0 £ 32.0
Procedure time (minute) CAG 18.2+ 4.6
PCI 34.8+7.9

Data are presented as frequency (percentage) and mean =
standard deviation (SD)

TUA: Transulnar approach; CAG: Coronary angiography;
PCI: Percutaneous coronary intervention

Contrast volume wused in angioplasty and
angiography procedures was 253 & 32 and 144 & 24 ml,
respectively. Moreover, the time needed for trans-
ulnar angioplasty and the diagnostic procedure was
34.8 £ 7.9 and 182 £ 4.6 minutes, respectively. Data
on our major endpoints which were defined as
complication occurrence rates after the procedure and
one month afterward are provided in table 3.

Table 3. Incidence of complications with the transulnar
approach (TUA)

Complications TUA (n =70)

Hematoma | 4 (5.7)
I, 1, v, v 0 (0)
Pain 8 (11.4)
MACE 1(1.4)
Follow-up Asymptomatic 2(2.8)
assessment UAO
Asymptomatic UA 1(1.4)
narrowing

Data are presented as frequency (percentage)
TUA: Transulnar approach; MACE: Major adverse cardiac
events; UAO: Ulnar artery occlusion; UA: Ulnar artery

Pain controlled by pain-relieving agents had been
reported in 8 individuals (11.4%). 5.7% of cases
experienced minor hematoma (grade I) which was
managed conservatively. No other adverse outcomes
in terms of life-threatening hand ischemia, infection,
ulnar nerve palsy, AVF, and pseudoaneurysm
formation, as well as complications needing immediate
vascular surgery, had been reported. One individual
who underwent percutaneous coronary intervention
(PCI) experienced MACE including transient ischemic
attack (TIA), which relieved entirely within 24 hours.
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Assessed for eligibility (n = 70)

CAG = 44 (62.9%)

PCI = 26 (37.1%)

Hematoma (1) = 4 (5.7%) | | Pain =8 (11.4%) | |MACE = 1 (14%)| | ASymptomatic UAO =2

(2.8%) Asymptomatic UA narrowing = 1 (1.4%)

Figure 2. Flow diagram of study design and complication occurrence in study participants
CAG: Coronary angiography; PCI: Percutaneous coronary intervention; MACE: Major adverse cardiac events; UA: Ulnar artery

During one month after intervention,
asymptomatic ulnar artery occlusion (UAO) and
severe narrowing were reported in 2 patients (2.8%)
and 1 patient (1.4%), respectively, that was
confirmed by duplex ultrasonography. None of
them had clinical signs and symptoms of hand
ischemia during the follow-up period. A brief
explanation of the study design and complication
incidence was illustrated in figure 2.

Discussion

We constructed the current study to evaluate the
feasibility and occurrence of complications in
patients with ipsilateral RAO who underwent TUA.
Our findings revealed that except for a few cases
experiencing minor hematoma, controllable pain,
and MACE managed conservatively as well as
asymptomatic UAO and severe narrowing in the
next month of follow-up duration in just 3 cases, we
had a 98.6% success rate and no other previous pre-
defined complications occurred at all. While TRA
has been classified as a usual coronary diagnostic
and therapeutic modality in most centers, low
incidence of complications as well as high
successful rates could categorize TUA as an
appropriate alternative procedure compared to
TRA, especially in individuals who did not have a
patent RA. Concerning this point that TUA in the
presence of RAO has been less studied in the
literature, few studies were performed with similar
findings. Hsueh et al. retrospectively investigated
87 patients who underwent TUA due to the inability
to perform ipsilateral TRA because of multiple
reasons like arteriovenous anastomosis  for
hemodialysis, RA harvest for CABG, weak pulse,
and failed puncture attempts to evaluate possible
complications incidence. The mean access and total
procedural times were 5.0 X 5.7 minutes and
72.6 £ 43.6 minutes, respectively. Their success rate
of cannulation was reported to be 98.9%. Follow-up
duration  both  during  hospitalization — and

32.2 £ 24.0 months afterward revealed that in spite
of hematoma (2.3%), repeated revascularization
(1.1%), and acute or chronic thrombosis (1.1%), no
other adverse outcomes including UA obstruction,
pseudoaneurysm or AVF formation, neurologic
problems, hand ischemia, any complications
requiring vascular surgery or blood transfusion and
stroke, as well as death, happened in any
participants.’> Likewise, 476 individuals who
underwent TUA were studied from March 2011 to
February 2013 in Kedev et al.’s study. Their further
survey showed that 240 of them also had ipsilateral
RAO. Data analysis announced that during a
follow-up of one month, no major vascular adverse
outcomes and UAO were reported. By the way, 7%
of participants experienced a clinical spasm of UA
and the prevalence of grades 1, 2, 3, and 4 of
hematoma was 3.7%, 2.0%, 1.6%, and 0.4%,
respectively.!® Also, 17 patients with a mean age of
77 years requiring CAG or intervention underwent
TUA in the presence of ipsilateral RAO and were
followed for 30 days for assessment of the probable
incidence of post-procedural complications. In
addition to a 100% successful procedure rate and
no ulnar nerve injury or hand ischemia occurrence,
both hematoma and UA spasm were observed in
just two cases.

Moreover, follow-up investigation failed to
report UA obstruction on days 1, 7, or 30 after
initiation of the procedure.?? Even more, this
desirable safety index has been reported in TUA for
non-coronary  diagnostic  and therapeutic
interventions.  Zybulewski et al.  recruited
14 participants with a mean age of 60 years for
visceral intervention with simultaneous
contraindication for TRA. They reported a
successful cannulated rate of 94.1% (16 successful
attempts out of 17 ones) and did not report any
major adverse events including access site bleeding
or hemorrhagic complications. Only two individuals
experienced minor hematoma in the access site.!8
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Although it might have appeared that TUA in
the presence of ipsilateral RAO could cause life-
threatening hand ischemia and might be considered
a contraindication in performing this modality,
anterior interosseous artery would play a pivotal
role in preventing these adverse outcomes.'>!7 An
experienced interventional cardiologist performed
all procedures and clinical follow-up visits in this
regard. However, some limitations could be
considered for our study including non-randomized
study design plus a quite small sample size.
Moreover, a short pre-defined follow-up duration
disabled us to perform a thorough assessment of
probable complications. Finally, the inability to
compare our outcomes with individuals who
underwent TUA without RAO for better deduction
might affect our results.

Conclusion

This study suggested that TUA could appropriately
be considered as an alternative modality in patients
suffering from ipsilateral RAO due to its high safety
and feasibility as well as low complication rates.
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The association between anthropometric parameters and cardiovascular risk
indicators in women with polycystic ovarian syndrome
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Short Communication
Abstract

BACKGROUND: In patients with polycystic ovarian syndrome (PCOS), this is now hypothesized
that whether increased risk for cardiovascular disorders is related more to obesity than PCOS
per se. This study aimed to compare cardiovascular risk factors between the lean and obese
women with PCOS.

METHODS: This case-control study was conducted on 86 (43 obese and 43 lean) women with
PCOS. The presence of overweight and obesity was defined based on the body mass index (BMI)
(> 25 kg/m?2). The study objectives were first to compare mean levels of cardiovascular
laboratory parameters between lean and obese patients with PCOS and then to assess the
relationship between obesity indices and these laboratory parameters.

RESULTS: Compared to the lean group, the obese group had significantly higher mean fasting
blood sugar (FBS) (89.40 + 10.73 versus 84.09 + 7.87 mg/dl, P = 0.011), higher mean serum
triglyceride (TG) (119.09 + 60.66 versus 96.86 + 27.23 mg/dl, P = 0.032), higher mean total
cholesterol (147.70 + 57.38 versus 126.79 + 35.95 mg/dl, P = 0.045), and also higher mean low-
density lipoprotein (LDL) (92.30 + 13.53 versus 83.77 + 17.61 mg/dl, P = 0.014). Using the
Pearson’s correlation test, positive correlations were found between BMI and waist
circumference (WC) indices and study parameters including FBS, serum TG, serum total
cholesterol, serum LDL, and also blood pressure (BP).

CONCLUSION: Because of higher concentrations of FBS and lipid profiles in obese patients with
PCOS and considering obesity as a more important risk factor for coronary artery disease (CAD)
than PCOS, it is recommended to assess and monitor cardiovascular risk factors in these
population to reduce the risk for cardiovascular disorders and metabolic syndrome. Also, by
reducing body weight and normalizing BMI value, the cardiovascular and metabolic risk factors
can be modified and prevented.

Keywords: Obesity; Cardiac; Risk Factors; Polycystic Ovarian Syndrome
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Introduction with PCOS with higher prevalence than the general
In addition to inherited pattern of polycystic ovatian population.’
syndrome (PCOS), its related endoctinological In fact, higher prevalence of these risk components

aspects have been also well determined. Even, this
syndrome has been identified as the most common
endocrinopathy in women within the childbearing
period with an overall prevalence range of 4% to
12%.12 The metabolic aspect of PCOS is frequently
based on the reduced insulin sensitivity, leading to
increased risk for progressive diabetes mellitus
(DM) and its complications. Furthermore, obesity,
hypetlipidemia, and systolic hypertension (HTN)
are well-known comorbidities among women

predisposes  patients with PCOS to coronary
atherosclerosis and thus coronary atherogenesis is an
early event predictable in these patients.?
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Cardiac risk factors and obesity in PCOS

In total, various studies could demonstrate lower
high-density lipoprotein (HDL) cholesterol, as well
as higher serum levels of triglycerides (T'Gs), low-
density lipoprotein  (LDL) cholesterol, and
homocysteine.* Moreover, endothelial dysfunction
and also increased carotid intima-media thickness
(CIMT) are more prevalent in patients with PCOS
compared to age-matched controls.>® All of these
risk profiles increase the risk for myocardial
infarction (MI) in patients with PCOS.%-11

As previously pointed, special metabolic
manifestations of PCOS include fasting
hyperinsulinemia, peripheral insulin resistance, and
dyslipidemia. In fact, this syndrome is now
identified as a major cause of DM, so the
prevalence of glucose tolerance test and diabetes in
obese women with PCOS is 11% and 38%,
respectively,'? and thus, it seems that the
occurrence of metabolic disturbances and also
cardiovascular risk factors can be associated with
the simultaneous presence of obesity in
these patients.

In this regard, it is now hypothesized that the
increased risk for cardiovascular disorders may be
related to obesity in the patients with PCOS.
Therefore, the present study aimed to compare
cardiovascular risk factors between the lean and
obese women with PCOS.

Materials and Methods

This case-control study was conducted on
86 women with PCOS (43 obese and 43 lean
women) who referred to Shariati Hospital in
Isfahan, Iran, in 2014. The presence of PCOS in the
subjects was confirmed based on the meeting two
of the following three criteria: presence of oligo-
ovulation or anovulation, clinical or biochemical
signs of hyperandrogenism (not due to pituitary,
adrenal, or tumor-related causes), and presence of
polycystic ovaries by ultrasound.!3

The presence of overweight and obesity was
defined based on the body mass index (BMI)
measures as BMI higher than 25 kg/m?2 Patient
selection was based on their reference to our clinic
and then everybody who met inclusion criteria was
included and obese and lean patients, based on
criteria, were divided to two groups.

The two groups were matched for three
parameters of age, present medication, and history
of smoking. The exclusion criteria were
unwillingness to participate in the project, history
of kidney disease, DM type I, and BMI lower than
19 kg/m?.

This study was approved by the Research and
Ethics Committees of Islamic Azad University,
Najafabad Branch, Isfahan, Iran.

After explaining the study aims to patticipants
and also receiving written informed consent,
baseline characteristics and medical data were
collected by reviewing.

In all participants, body weight was measured
using the same calibrated digital scale and height
was also measured by a standard stadiometer with
the participant wearing no shoes. BMI was
calculated using the most recent weight (kilograms)
documented in the medical record divided by the
height (meters squared).’?> Waist circumference
(WC) was measured using flexible tapes on a
horizontal plane, midway between the lower border
of the ribs and the iliac crest. Blood pressure (BP)
was measured by a physician in all participants.
Laboratory parameters including fasting blood sugar
(FBS) and lipid profiles were also measured by
especial laboratory techniques. The study objectives
were first to compare mean levels of cardiovascular
laboratory parameters between lean and obese
patients with PCOS and then to assess the
relationship between obesity indices (BMI and WC)
and these laboratory parameters.

For the statistical analysis, SPSS statistical
software (version 16, SPSS Inc., Chicago, 1L, USA)
was used. Kolmogorov—Smirnov test (K-S test) was
used for checking normality of distribution of
variables. Data were expressed as mean T standard
deviation (SD) and absolute number by percent for
quantitative and categorical variables, respectively.

Categorical variables were compared using chi-
square test ot Fishet's exact test when mote than
20% of cells with expected count of less than
5 were observed.

Quantitative variables were also compared using
t-test or Mann-Whitney U test. The correlation
between quantitative variables was assessed using
the Pearson’s correlation coefficient test.

P-value of less than 0.050 was considered
statistically significant.

Results

In total, 43 patients in obese group and 43 in lean
group were included into the study.

The mean age of the participants in obese and
lean groups was 24.26  3.32 and 25.21 £ 2.23 years,
respectively, with no difference (P = 0.122).

The mean BMI was 28.27 = 2.41 kg/m? in the
obese and 21.99 *+ 1.89 kg/m? in the lean group
(P < 0.001) with the mean WC of 95.23 + 591 and
82.37 + 6.68 cm, respectively (P < 0.001).
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Table 1. Clinical and laboratory parameters in obese and lean groups

Lean grou Obese grou
(n=43) (n=43)
FBS (mg/dl) 84.09 + 7.87 89.40 + 10.73 0.011
TG (mg/dl) 96.86 + 27.23 119.09 + 60.66 0.032
Cholesterol (mg/dl) 126.79 £ 35.95 147.70 + 57.38 0.045
LDL (mg/dl) 83.77 £17.61 92.30 £ 13.53 0.014
HDL (mg/dl) 41.37 +12.04 3449 £ 12.64 0.429
SBP (mmHg) 112.56 +11.20 116.05 + 12.56 0.178
DBP (mmHg) 72.09 £ 7.89 74.42 £6.29 0.134

P-value < 0.050 is significant
Statistical analysis is based on dependent t-test

FBS: Fasting blood sugar; TG: Triglyceride; LDL: Low-density lipoprotein; HDL: High-density lipoprotein;
SBP: Systolic blood pressure; DBP: Diastolic blood pressure

Comparing clinical and laboratory parameters
between the two study groups (Table 1) showed
that compared to the lean group, the obese group
had significantly higher mean FBS (P = 0.011),
higher mean serum TG (P = 0.032), higher mean
total cholesterol (P = 0.045), and also higher mean
LDL (P = 0.014), but there was no difference
between the two groups in terms of mean serum
HDL level (P = 0.429) as well as in mean systolic
BP (SBP) (P = 0.178) and diastolic BP (DBP)
(P = 0.134). Using the Pearson’s correlation test
(Table 2), positive correlations were found between
BMI index and all study laboratory parameters
including FBS (P < 0.001), serum TG
(P = 0.001), serum total cholesterol (P = 0.002),
serum LDL (P = 0.002), and also SBP (P = 0.031)
and DBP (P = 0.002). Also, the positive association
was revealed between WC and the indicators of
FBS (P = 0.001), serum TG (P = 0.001), serum
total cholesterol (P = 0.011), serum LDL
(P = 0.038), and also SBP (P = 0.003) and DBP
(P =0.001).

Discussion

The present study concluded important points. It
was demonstrated that the obese women with
PCOS had higher levels of lipid profiles, including
serum TG (P = 0.032), total cholesterol (P = 0.045),
and serum LDL (P = 0.014) as well as higher FBS
(P = 0.011). In fact, these women were posed in

higher risk for glucose and lipid metabolism
impairment; however, these patients had similar
SBP and DBP compared to those lean women with
PCOS and therefore, obese women with PCOS may
have normal BP and no increased risk for HTN.

In this regard, it seems that the PCOS patients
with obesity may be more in danger of
cardiovascular disorders as well as metabolic
syndrome when compared to non-obese women
with PCOS. A new viewpoint to PCOS that we
recommend is: PCOS by itself is not an important
risk factor for coronary artery disease (CAD).”
Indeed, accompanying obesity is a strong risk factor
for CAD and should be managed optimally which is
concomitant with PCOS in these patients. In a
similar study by Conway et al.,!> obese women with
PCOS were found to have higher SBP, serum TG,
and plasma glucose concentration than lean women
with PCOS group. In another study by Holte et
al.,'* plasma concentrations of free fatty acids and
TGs, and also total and LDL cholesterol were
markedly higher in obese than in non-obese women
with PCOS. They also showed higher levels of
fasting insulin levels than non-obese ones. Similar
to our finding that was shown in patients with
PCOS, obesity was associated with blood sugar and
lipid profiles impairment. In fact, the mechanisms
of occurring obesity in women with PCOS may be
associated with the lipid metabolism pathways and
vice versa.

Table 2. Correlation between anthropometric indices and laboratory parameters in obese and lean groups

~ Cholesterol LDL HDL  SBP DBP |

Index Pearsonvalue| FBS | TG

BMI R coefficient 0.393 0.349
P < 0.001 < 0.001

wC R coefficient 0.340 0.347
P < 0.001 < 0.001

0.330 0.335 0.072 0.232 0.326
< 0.001 <0.001  0.509 0.031 < 0.001
0.271 0.224 0.047 0.321 0.343
0.011 0.038 0.667 0.003 < 0.001

BMI: Body mass index; WC: Waist circumference; FBS: Fasting blood sugar; TG: Triglyceride; LDL: Low-density lipoprotein;
HDL: High-density lipoprotein; SBP: Systolic blood pressure; DBP: Diastolic blood pressure
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Similarly, Pirwany et al.l> showed an important
relationship between lipids and lipoprotein sub-
fractions and metabolic and endocrine parameters
in women with PCOS; they figured out that
independent predictor of plasma TG and lipase
activity was fat distribution which was assessed by
WC and fasting insulin concentration. In an
important survey by Elting et al.,'° not only FBS
and lipid profiles were more impaired in obese
women with PCOS than in non-obese ones, but
also it was demonstrated that the influence of
obesity on hyperinsulinemia, dyslipidemia, and
HTN was stronger than major indicators including
menstrual cycle pattern or follicle size. In another
study by Roa et al.,'” women with PCOS showed
significantly higher values of the TG/HDL ratio
which is closely related to WC and insulin resistance
and sensitivity indexes, with the highest values being
observed in obese patients.

Conclusion

The findings in the present study lead to two final
conclusion. First, because of higher concentrations
of FBS and lipid profiles in obese patients with
PCOS, the assessing and monitoring of
cardiovascular risk factors is advisable in these
population to reduce the risk of cardiovascular
disorders and metabolic syndrome. Second, because
of the association between overweight and obesity
and these risk factors, it seems that by reducing
body weight and normalizing BMI value, the
cardiovascular and metabolic risk factors can be
modified and their risks will be prevented.
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Dear Editor

Chronic rheumatic mitral regurgitation (MR) is
identified by enlargement of left atrium (LA) size
as a pathophysiologic response to volume overload
and establishment of LA pressure hemostasis, and
to maintain pulmonary artery pressure (PAP)
within normal limits; but in our country, we have
observed some cases with severe rheumatic MR
with normal atrial size and normal PAP.
Therefore, the LA size could not be performed
using measurement of atrial size in this subgroup
of rheumatic mitral diseases.

Rheumatic mitral disease is common in
developing countries.! Basically, the entity of
chronic rheumatic MR has been jointed with
enlargement of LA size as a pathophysiologic
response to volume overload and establishment of
LA pressure hemostasis.?2 LA size at the time of
diagnosis has a major predictive role for long-term
outcomes, risk-stratification protocols, and life
expectancy.? Thus, measurement of LA size, as a
marker of cardiac remodeling, is a guideline-based
advice. The supetiority of LA
measurement to diameter has been demonstrated,
and is a guideline-based approach.* Indeed, LA
enlargement is an adaptive response in severe MR
to maintain PAP within normal limits, and avoid
pulmonary artery hypertension. The progression of
MR severity is usually in parallel with eventual
development of pulmonary artery hypertension.
Nevertheless, in cases with normal size LA, PAP is
usually eclevated due to sudden pulmonary
congestion.>

As physicians working in developing country,
we have observed some cases with severe
rheumatic MR with normal atrial size and normal

volume

PAP. Severe MR with normal atrial size and
normal PAP is not a usual finding in rheumatic
mitral valve diseases, and there are very limited
reports with very old references.® In these cases,
both LA area and 3-dimentional (3D) volume are
within normal limits. Since the LA size is an
indirect measure of atrial remodeling, assessment
of atrial remodeling could not be performed using
measurement of atrial size in this subgroup of
rheumatic mitral diseases, and novel measures for
LA remodeling are needed.
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