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INSTRUCTIONS FOR AUTHORS

MANUSCRIPTS

Manuscripts containing original material are accepted
for consideration if neither the article nor any part of
its essential substance, tables, or figures has been or
will be published or submitted elsewhere before
appearing in the Jowrnal. This restriction does not
apply to abstracts or press reports published in
connection with scientific meetings. Copies of any
closely related manuscripts must be submitted along
with the manuscript that is to be considered by the
Journal. Authors of all types of articles should follow
the general instructions given below. Please see Types
of Articles for specific word counts and instructions.

SUBMISSION

e Only online submission is acceptable. Please
submit online at: http://www.aryajournal.ir

e Manuscripts should be divided into the
following sections: (1) Title page, (2) Abstract and
Keywords, (3) Introduction, (4) Methods, (5)
Results, (6) Discussion, (7) Acknowledgements,
(8) Authors contribution, (9) References, (10)
Figures’ legend, (11), Tables and (12) Appendices.
Figures should be submitted in separate files
using JPEG or TIF format.

e Prepare your manuscript text using a Word
processing package (save in .doc or .rtf format
NOT .docx). Submissions of text in the form of
PDF files are not permitted.

COVER LETTER

A covering letter signed by corresponding author
should provide full contact details (include the
address, telephone number, fax number, and Email
address). Please make clear that the final manuscript
has been seen and approved by all authors, and that
the authors accept full responsibility for the design
and conduct of the study, had access to the data, and
controlled the decision to publish. There should also
be a statement that the manuscript is not under
submission elsewhere and has not been published
before in any form.

AUTHORSHIP

As stated in the Uniform Requirements for Manuscripts
Submitted to Biomedical Journals, credit for authorship
requires substantial contributions to: (a) conception and
design, or analysis and interpretation of data; (b) the
drafting of the article or critical revision for important
intellectual content and (c) final approval of the
version to be published. Authors should meet

conditions a, b and c. All authors must sign authorship
form attesting that they fulfill the authorship criteria.
Your submitted manuscript will not be processed
unless this form is sent. There should be a statement
in manusctipt explaining contribution of each author
to the work. Those contributors who did not fulfill
authorship  criteria ~ should be  listed in
acknowledgments.

Any change in authorship after submission must be
approved in writing by all authors.

ASSURANCES
In appropriate places in the manuscript please provide
the following items:
o If applicable, a statement that the research
protocol was approved by the relevant
institutional review boards or ethics committees
and that all human participants gave written
informed consent
o The source of funding for the study
o The identity of those who analyzed the data
e Financial disclosure or a statement indicating
“None” is necessary.

TITLE PAGE

With the manuscript, provide a page giving the title of
the paper; titles should be concise and descriptive (not
declarative). Title page should include an abbreviated
running title of 40 characters, the names of the
authors, including the complete first names and no
more than two graduate degrees, the name of the
department and institution in which the work was
done, the institutional affiliation of each author. The
name, post address, telephone number, fax number,
and Email address of the corresponding author
should be separately addressed. Any grant support
that requires acknowledgment should be mentioned
on this page. Word count of abstract and main text as
well as number of tables and figures and references
should be mentioned on title page. If the work was
derived from a project or dissertation, its code should
also be stated. For clinical trials, a registry number like
Iranian Registry of Clinical Trials (IRCT) should also
be provided.

Affiliation model: Academic Degree, Department,
Institute, City, Country

Example: Associate Professor, Department of
Cardiology, School of Medicine, Istahan University of
Medical Sciences, Isfahan, Iran


http://arya.mui.ac.ir/documents/AuthorshipForm.doc
http://arya.mui.ac.ir/documents/AuthorshipForm.doc

ABSTRACT

Provide on a separate page an abstract of not more
than 300 words. This abstract should consist of
four paragraphs, labeled Background, Methods,
Results, and Conclusion. They should briefly
describe the problem being addressed in the study,
how the study was performed, the salient results,
and what the authors conclude from the results,
respectively. Three to 10 keywords may be
included. Keywords are preferred to be in
accordance with MeSH terms. Find MeSH terms:
http://www.ncbi.nlm.nih.gov/mesh

CONFLICT OF INTEREST

Authots of research articles should disclose at the
time of submission any financial arrangement they
may have with a company whose product is
pertinent to the submitted manuscript or with a
company making a competing product. Such
information will be held in confidence while the paper
is under review and will not influence the editorial
decision, but if the article is accepted for publication,
a disclosure will appear with the article.

Because the essence of reviews and editorials is selection
and interpretation of the literature, the Jowrnal expects
that authors of such articles will not have any significant
financial interest in a company (or its competitor) that
makes a product discussed in the article.

REVIEW AND ACTION

Submitted papers will be examined for the evidence
of plagiarism using some automated plagiarism
detection service. Manuscripts are examined by
members of the editorial staff, and two thirds are sent
to external reviewers. We encourage authors to
suggest the names of possible reviewers, but we
reserve the right of final selection. Communications
about manuscripts will be sent after the review
and  editorial  decision-making  process is
complete. After acceptance, editorial system
makes a final language and scientific edition. No
substantial change is permitted by authors after
acceptance. It is the responsibility of
corresponding author to answer probable
questions and approve final version.

COPYRIGHT

Isfahan Cardiovascular research Institute (ICRI) is the
owner of all copyright to any original work published by the
ARYA Journal. Authors agree to execute copyright transfer
forms as requested with respect to their contributions
accepted by the Journal. The ICRI have the right to use,
reproduce, transmit, derive works from, publish, and
distribute the contribution, in the Journal ot otherwise, in
any form or medium. Authors will not use or authorize the

use of the contribution without the Journal Office” written
consent

JOURNAL STYLE

Use normal page margins (2.5 cm), and double-space
throughout.

Tables
Double-space tables and provide a title for each.

Figures

Figures should be no larger than 125 (height) x 180
(width) mm (5 x 7 inches) and should be submitted in
a separate file from that of the manuscript. The name
of images or figures files should be the same as the
order that was used in manuscript (figl, fig2, etc.).
Only JPEG, tif, gif and eps image formats are
acceptable with CMYK model for colored image at a
resolution of at least 300 dpi. Graphs must have the
minimum quality: clear text, proportionate, not 3
dimensional and without disharmonic language.
Electron photomicrographs should have internal scale
markers.

If photographs of patients are used, ecither the subjects
should not be identifiable or the photographs should be
accompanied by written permission to use them. Permission
forms are available from the Editorial Office.

Medical and scientific illustrations will be created or
recreated in-house. If an outside illustrator creates
the figure, the Jowrnal reserves the right to modify
or redraw it to meet our specifications for
publication. The author must explicitly acquire all
rights to the illustration from the artist in order for
us to publish the illustration. Legends for figures
should be an editable text as caption and should
not appear on the figures.

References

The Vancouver style of referencing should be used.
References must be double-spaced and numbered as
superscripts consecutively as they are cited. References
first cited in a table or figure legend should be
numbered so that they will be in sequence with
references cited in the text at the point where the
table or figure is first mentioned. List all authors when
there are six or fewer; when there are seven or more,
list the first six, then “et al.” In the following some
examples are listed:

1.McLaughlin TJ, Aupont O, Bambauer KZ, Stone P,
Mullan MG, Colagiovanni J, et al. Improving
psychologic adjustment to chronic illness in cardiac
patients. The role of depression and anxiety. ] Gen
Intern Med 2005; 20(12): 1084-90.

2.Bonow RO, Mann DL, Zipes DP, Libby P.
Braunwald's Heart Disease E-Book: A Textbook of
Cardiovascular Medicine. 7% ed. Philadelphia, PA:
Elsevier Health Sciences; 2007. p. 1976, 1981, 1982.
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3.Gaston M. The psychological care of patients
following a myocardial infarction [Online]. 2003;
Available from: URL:
http://www.nursingtimes.net/ the-psychologicalcare-
of-patients-following-a-
myocatdialinfarction/199464.article/
Units of Measurement
Authors should express all measurements in
conventional units, with Systeme International (SI)
units given in parentheses throughout the text.
Figures and tables should use conventional units, with
conversion factors given in legends or footnotes. In
accordance with the Uniform Requirements, however,
manuscripts containing only SI units will not be
returned for that reason.

Abbreviations

Except for units of measurement, abbreviations are
discouraged. Consult Scientific Style and Format: The
CBE Manual for Authors, Editors, and Publishers
(Sixth edition. New York: Cambridge University
Press, 1994) for lists of standard abbreviations.
Except for units of measurement, the first time an
abbreviation appears, it should be preceded by the
wortds for which it stands.

Drug Names

Generic names should generally be used except for
studies on comparative effects of different brands.
When proprietary brands are used in research, include
the brand name and the name of the manufacturer in
parentheses in the Methods section.

For any more detail about the writing style for your
manuscripts refer to:

http:/ /www.icmje.org

Try to prepare your manuscript in accord with the
scientific writing checklists available in EQUATOR
Network:

http:/ /www.equator-network.org

AFTER YOUR SUBMISSION

When a manuscript arrives to ARYA office, a staff
member checks it to make sure that all materials
required for submission are included. If everything is
present, the article is registered in office and referred
to the managing editor.

The first step the manuscript makes on its editorial
journey is on the desk of the editor-in-chief, who
reviews each submission (in his absence this is done
by the managing editor) and decides on the basis of its
general content whether it is appropriate even for
consideration for publication. Each of the remaining
scientific manuscripts is assigned to an associate
editor with expertise in the subject area covered by
the study, who makes an independent assessment of

the value and validity of the paper. If the associate
editor believes that even with favorable reviews the
paper would not be published because it lacks novelty
or importance, or if he/she spots a major flaw in
experimental design, performance or statistical
analysis the manuscript is returned to the authors.

If, on the other hand, the associate editor believes
that the paper may merit publication, it is sent to two
of our outside reviewers. They are asked to provide a
frank evaluation of the scientific validity of the manuscript,
insight into ifs freshness, clinical impact, and timeliness, and an
overall opinion of its worthiness for publication. This is
the key step in manuscript evaluation. As editors, we
are grateful to all our reviewers for their continued
contribution to the rating process. We are careful not
to refer to them as "referees,”" which would suggest
that the decision to publish a paper rests entirely with
them. It does not. The reviewers provide critiques and
advice that the editorial staff uses in making decisions.
But we, ARYA editorial board, make the decisions.
When both outside reviews are returned, the associate
editor then assesses the manuscript again, along with
the comments of the reviewers. She may seek
additional opinions from other reviewers, or may
discuss the manuscript at a meeting of the entire
editorial staff. At this meeting a decision is made
either to reject the paper or to proceed further
editorial consideration, including, if appropriate, a
formal review of the statistical or experimental
methods. In some cases, the editorial staff may
recommend additional review by outside reviewers.
On completion of this process, the manuscript is
usually returned to its authors along with a letter
inviting them to revise it and to respond to certain
questions. When all the requested information has
been received, the manuscript is reconsidered by an
associate editor, and it may be discussed again with
other members of the editorial staff. We then make
our final decision to accep? ot reject the paper.

We recognize that the peer-review process is not
perfect, but we earnestly believe that it is the best way
to select and publish the most important medical
research. Peer review is labor-intensive and
sometimes Zime-consuming, but without it physicians
themselves would have to assess the validity of new
medical research and decide when to introduce new
treatments into practice.

We do all our efforts to finalize this process ina 3 7 4
months period for each manuscript.

We understand the importance of a submitted
manuscript to its authors. We invite you to submit
your best research to us; we will treat it with
respect, and you can follow it on its journey.
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Type of Articles Considered to be Published in
ARYA Atherosclerosis Journal

ARYA Atherosclerosis is a quarterly peer-reviewed scientific Journal providing academically sound, clinically
practical information for physicians, medical scientists and health care providers. ARYA Atherosclerosis is
published by Isfahan Cardiovascular Research Institute. Journal editors review articles in fields of
atherosclerosis, its risk factors and related diseases.

ORIGINAL RESEARCH

e Original Articles are scientific reports of the
results of original clinical research. The text is
limited to 3000 words (excluding abstracts and
references), with a structured abstract, a maximum
of 5 tables and figures (total), and up to 40
references.

e Special Articles include data and generally focus
on areas such as economic policy, ethics, law, or
health care delivery. The text is limited to 3000
words, with an abstract, a maximum of 5 tables and
figures (total), and up to 40 references.

e Short communication articles are short
scientific entities often dealing with methodological
problems or with byproducts of larger research
projects and are suitable for the presentation of
research that extends previously published research.
A short communication is for a concise, but
independent report representing a significant
contribution to cardiology. Short communication is
not intended to publish preliminary results. It
should be no more than 1500 words, and could
include two figures or tables. It should have at least
8 references. Short communications are also sent to
peer review.

CLINICAL CASES

e Brief Reports usually describe one to three
patients or a single family. The text is limited to
2000 words, a maximum of 3 tables and figures
(total), and up to 25 references. They do not include
an abstract.

e Clinical Problem-Solving manuscripts consider
the step-by-step process of clinical decision making,.
Information about a patient is presented to an
expert clinician or clinicians in stages (in the
manuscript this is indicated in boldface type) to
simulate the way such information emerges in
clinical practice. The clinician responds (regular

type) as new information is presented, sharing his
or her reasoning with the reader. The text should
not exceed 2500 words, and there should be no more
than 20 references. The use of clinical illustrative
materials, such as x-ray films, is encouraged.

REVIEW ARTICLES

All review articles undergo the same peer-review
and editorial process as original research reports.

Conflicts of Interest: Because the essence of review
articles is selection and interpretation of the literature,
the ARYA Atherosclerosis Journal expects that the
authors of such articles will not have a significant
financial association with a company (or its
competitor) that makes a product discussed in the
article.

e Clinical Practice articles are evidence-based
reviews of topics relevant to practicing physicians,
both primary care providers and specialists. Articles
in this series should include the following sections:
clinical context, strategies and evidence, areas of
uncertainty, guidelines from professional societies,
and recommendations from the authors. The text is
limited to 2500 words, and a small number of
figures and tables. They do not include an abstract.

e Current Concepts articles focus on clinical
topics, including those in specialty areas but of wide
interest. The text is limited to 2400 words, with a
maximum of four figures and tables (total), and up
to 50 references. They do not include an abstract.

e Drug Therapy articles detail the pharmacology
and use of specific drugs or classes of drugs, or the
various drugs used to treat particular diseases. The
text is limited to 4000 words, with a maximum of
six figures and tables (total), and up to 120
references. They do not include an abstract.

e Mechanisms of Disease articles discuss the
cellular and molecular mechanisms of diseases or



categories of diseases. The text is limited to 3500
words, with a maximum of six figures and tables
(total), and up to 100 references. They do not
include an abstract.

e Medical Progress articles provide
comprehensive, scholatly overviews of important
clinical subjects, with the principal (but not
exclusive) focus on developments during the past

OTHER SUBMISSIONS

e Editorials usually provide commentary and
analysis concerning an article in the issue of the
Journal in which they appear. They may include an
illustration or table. They are nearly always solicited,
although occasionally, unsolicited editorials may be
considered. Editorials are limited to 1200 words,
with up to 15 references.

e Perspectives are also nearly always solicited, but
we are willing to consider unsolicited proposals.
Perspectives provide background and context for an
article in the issue in which they appear. Perspectives
are limited to 800 words and usually include an
illustration. There are no reference citations.

¢ Sounding Board articles are opinion essays. They
are similar to editorials but not tied to a particular
article. They often present opinions on health policy
issues and are normally unsolicited. The text is limited
to 2000 words.

e Clinical Implications of Basic Research
articles discuss single papers from preclinical
journals. The purpose is to explain the findings and
comment on their possible clinical applications in
fewer than 1000 words. There may be one figure
and up to four references. We do not consider
unsolicited manuscripts in this category.

e Images in Clinical Medicine are classic images
of common medical conditions. Visual images are
an important part of much of what we do and learn
in medicine. This feature is intended to capture the

five years. Each article details how the perception
of a disease, disease category, diagnostic approach,
or therapeutic intervention has evolved in recent
years. The text is limited to 3500 words, with a
maximum of six tables and figures (total), and up to
100 references. They do not include an abstract.

sense of visual discovery and variety that physicians
experience. Images in Clinical Medicine are not
intended as a vehicle for case reports.

e Special Reports are miscellaneous articles of
special interest to the medical community. They are
limited to 2700 words.

e Legal Issues in Medicine are nearly always
solicited, but Journal is willing to consider
unsolicited ~ manuscripts or  proposals  for
manuscripts.

e Health Policy Reports are nearly always
solicited, but Jowrnal is willing to consider
unsolicited ~ manuscripts or  proposals  for
manuscripts.

e Occasional Notes are accounts of personal
experiences or descriptions of material from outside
the usual areas of medical research and analysis.

e Book Reviews are generally solicited.

e Letters to the Editor: Letters to the Editor are
considered for publication (subject to editing and
abridgment) provided they do not contain material
that has been submitted or published elsewhere.
The text, not including references, must not exceed
175 words if it is in reference to a recent Journal
article, or 400 words in all other cases. A letter must
have no more than five references and one figure or
table. It must not be signed by more than three
authors. Letters referring to a recent Journal article
must be received within three weeks of its
publication.
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Comparison of cardiovascular risk factors and biochemical profile in patients with
cardiac syndrome X and obstructive coronary artery disease: A propensity
score-matched study
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Original Article
Abstract

BACKGROUND: This study was designed to compare the frequency of conventional
cardiovascular disease risk factors and clinical biochemistry profile in patients with cardiac
syndrome X (CSX) and obstructive coronary artery disease (CAD).

METHODS: A cross-sectional study was conducted on patients with typical angina and positive
exercise tolerance test undergoing coronary angiography in our center. 342 consecutive patients
with CSX were enrolled into this study and were matched regarding age and sex with 342
patients with acute coronary syndrome (ACS) and also 342 patients with chronic stable angina
(SA). Cardiovascular risk factors as well as biochemistry profile of the patients were recorded.

RESULTS: Mean age of the studied patients was 53.0 years and 41.5% were male. There was no
significant difference between the CSX patients and CAD patients regarding body mass index
(BMI). Frequency of diabetes mellitus, hyperlipidemia, smoking, family history of premature
CAD and hypertension was significantly lower in patients with CSX than ACS and SA patients.
Patients with CSX had significantly higher levels of high-density lipoprotein cholesterol (HDL-
cholesterol) than comparators while the levels of low-density lipoprotein cholesterol (LDL-
cholesterol), total cholesterol, triglyceride and fasting blood sugar (FBS) were significantly lower
in patients with CSX than CAD patients.

CONCLUSION: The present study demonstrated that CSX patients had substantially lower frequency
of all conventional CVD risk factors than patients with obstructive CAD. This might aid in developing
novel scoring systems or appropriateness criteria for angiographic evaluation of patients with typical
angina and positive exercise test in order to reduce the rate of negative results.

Keywords: Cardiac Syndrome X, Microvascular Dysfunction, Coronary Artery Disease, Risk Factors
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Introduction

Cardiac syndrome X (CSX) is defined as typical
angina pectoris and normal or near normal coronary
arteries at angiography; however, ST segment
depression during exercise stress test is also included
in the modified definitions of CSX.1* Regardless of
low mortality, patients with CSX have high morbidity
and health care expenditure comparable to patients
with obstructive coronary artery disease (CAD).>¢ In
fact, because of the refractory nature of the chest

pain, a significant functional disability may remain in
many of these patients, often women, and represents
a considerable burden on hospital resources, as these
patients continue to use hospital facilities, including
emergency and coronary care beds.

CSX is associated with a wide range of clinical
characteristics which may reflect differences in
etiology and outcome. Several pathophysiologic
mechanisms have been suggested for that;
inflammation, endothelial  dysfunction (ED),
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Cardiac syndrome X vs. coronary atherosclerosis

impaired pain perception, and insulin resistance are
among the suggested etiologies of CSX.” A major
diagnostic challenge for the cardiologist, however, is
whether patients with CSX can be distinguished
with sufficient validity and reliability from those
with obstructive CAD on the basis of a careful
assessment of clinical characteristics and non-

invasive investigations. This would avoid subjecting
the patient to the small but definite risk associated
with coronary angiography, which would have
favorable effects on healthcare costs and allow
better utilization of medical resources.® Thus, this
study was designed to compare the frequency of
conventional CVD risk factors between the patients
with angiographically determined obstructive CAD
and patients with CSX. The results of this study
might be a substrate for clinical differentiation of
CSX and CAD and for more comprehensive
planning for diagnostic tests.

Materials and Methods

Study Population

A retrospective cross-sectional study was performed
in this study. Between May 2009 and May 2010, 373
patients with typical angina and a positive exercise
test were enrolled in the study who underwent
diagnostic  coronary  angiography at cardiac
catheterization laboratory of Tehran Heart Center
(affiliated to Tehran University of Medical Sciences)
and found to have normal coronary angiograms.
After excluding 41 patients with valvular heart
disease, left ventricle hypertrophy, cardiomyopathy,
left ventricular ejection fraction (LVEF)< 50%,
congestive heart failure and a positive history of
coronary spasm, 342 remaining patients were
considered for the final analysis. In addition, there
were 2031 patients with ACS and 2470 patients with
chronic stable angina (SA) who underwent coronary
angiography at the same time period who were used
as a pool of potential comparators. In fact, as there
was evidence that patients with CSX were more likely
to be female and to have lower ages and on the other
hand conventional risk factors of CVD were more
likely to be present in males and older ages, it was
decided to eliminate the potential confounding
effects of age and gender through matching for more
clarification of the difference of the CSX and CAD

patients regarding their risk factors. Hence,
propensity scores were used to match the 342 CSX
patients with 342 ACS and 342 SA matched
comparators for age and sex in a 1: 1 fashion.

Study Protocol

Demographic data including sex, age, weight, body

mass index (BMI), hypertension, hyperlipidemia,
DM, smoking, and family history of CAD, in
addition with the results of biochemical
examinations including fasting blood glucose and
lipid profile were recorded and analyzed.
Medication history of the patients in each group was
also recorded and compared with together The
study protocol was reviewed and accepted by the
Ethics Committees of Tehran University of Medical
Sciences and Tehran Heart Center (Approval date:
2008-11-08, approval number: 89/210/7962) and
verbal informed consent was obtained from all the
patients. Investigators guaranteed to use the medical
documents of the study participants confidently and
not to impose any research-related charge to them.
Laboratory Assays

Peripheral venous blood specimens were collected
from an antecubital vein after 10-12 fasting hour of
the subjects. Fasting plasma glucose (FPG) was
measured by the glucose-oxidation method (Pars
Azmoon, Tehran, Iran) and total cholesterol (TC),
triglyceride (T'G), and low density lipoprotein-
cholesterol (LDL-C) were determined by enzyme
colorimetric assay (Pars Azmoon, Tehran, Iran)
using a Hitachi autoanalyzer (type 717, Hitachi
medico, Tokyo, Japan). High density lipoprotein-
cholesterol (HDL-C) was measured using
precipitation-based method. All measurements were
performed in Tehran Heart Center laboratory with
adherence to external quality control.

Definitions

Cardiac syndrome X was defined as coexistence of
typical angina pectoris, positive exercise stress test
(ST segment depression during stress test) and
normal coronary angiogram.* CAD was defined as
2 50% luminal diameter stenosis in one or more
major epicardial vessel and included patients with
ACS and SAS1 ACS consists of ST elevation
myocardial infarction, non ST elevation myocardial
infarction and unstable angina. Angina pectoris and
associated CAD symptoms precipitated by activity
with minimal or non-existent symptoms at rest,
were defined as SA.!!

Risk  factors including smoking, DM,
hypertension, hyperlipidemia, and family history of
premature CAD were defined on the strength of
standard definitions.!>'> Patients who consumed
opium by any route (inhalation or oral) were
considered as opium-users.!¢
Statistical Analysis and Propensity Score
Matching
A propensity score-matching methodology was
applied to identify comparator groups who were
statistically equivalent based on age and gender.'”
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Using nearest available Mahalanobis metric matching
within calipers defined by the propensity score, each
CSX patient with an ACS patient and a SA patient
whose propensity scores were closest were adjuste.'®
The Kolmogorov-Smirnov test was applied to
examine normal distribution. Continuous vatiables
were expressed as mean = SD and were compared
among three groups of patients by analysis of
variance (ANOVA) followed by Scheffe’s post-hoc
test for pairwise comparisons. Categorical variables
were compared using a chi-square test or Fischer’s
exact test as appropriate, and were presented as
absolute frequencies with percentages. All P values
were two-tailed with significance defined as p < 0.05.
For the statistical analysis, the statistical package SAS
version 9.1 for windows (SAS Institute Inc., Cary,
NC, USA) was used.

Results

Clinical characteristics of the patients in three
groups are presented in table 1. Mean age of the
study subjects was 53 years and 426 of them
(41.5%) were male. There was no significant
difference between CSX patients and ACS patients
and also between CSX and SA patients with respect
to BMI. Frequency of diabetes mellitus was
significantly smaller in patients with CSX (15.6%)
than ACS (37.0%) and SA (32.8%) patients (P for
both comparisons < 0.0001). Similar to diabetes

Vasheghani-Faraharet al.

mellitus, the prevalence of hyperlipidemia was also
significantly lower in CSX group (16.4%) than ACS
(36.8%) and SA (32.7%) groups. While patients with
SA were more likely to be hypertensive than CSX
patients (190 vs. 138, respectively), there was no
significant difference between CSX and ACS groups
regarding the prevalence of hypertension. ACS and
SA groups were also more likely to have a positive
family history of premature CAD as compared to
CSX group (P for both comparisons < 0.0001). The
frequency of current smoking was significantly
lower in patients with CSX (36) than ACS (84) and
SA groups (58). Although the opium abuse was
more frequent in ACS group than CSX group (52
vs. 22, respectively, P = 0.001), the prevalence of
opium abuse was similar in CSX and SA groups.

Table 2 demonstrates the plasma biochemistry
profile of the participants. Plasma concentrations of
HDL-C was significantly higher in patients with CSX
compared to ACS and SA groups (P = 0.001 and
P = 0.020, respectively). Although the comparison of
LDL-C levels did not show a statistically significant
difference  between ACS and XSC groups
(P = 0.076), patients with SA had a significantly
higher concentrations of LDL-C than CSX patients
(124.6 mg/dl vs. 1153 mg/dl, respectively;
P = 0.009). Serum levels of TC, TG and FPG were also
significantly higher in ACS and SA groups compared to
CSX group (P for all comparisons < 0.0001).

Table 1. Baseline clinical characteristics of the study subjects

CSX P P P
(n=342) ACSvs.SA CSXvs SA CSXvs ACS

Age (yr) 53.0+85 53.0+83 52.9+8.6 0.993 0.817 0.8120
Male sex, n (%) 142 (41.5) 141 (41.2) 143(41.8) 0.999 0.938 0.9990
BMI (Kg/m?) 28.1+49 29.0+4.7 285+4.4 0.010 0.134 0.2490
CV risk factors, n (%)

Diabetes mellitus 126 (37.0) 112 (32.8) 53(15.6) 0.296 < 0.0001 < 0.0001

Hyperlipidemia 263 (77.8) 268 (78.4) 211 (62.2) 0.926 < 0.0001 < 0.0001

Hypertension 162 (47.4) 190 (55.9) 138 (40.6) 0.027 < 0.0001 0.0770

Family history 136 (41.0) 111 (32.6) 69 (20.4) 0.031 < 0.0001 < 0.0001

Current smoking 84 (24.6) 58 (17.0) 36 (10.6) 0.008 < 0.0001 < 0.0001

Opium abuse 52 (15.2) 26 (7.6) 22 (6.4) 0.006 0.193 0.0010

All plus-minus values are mean £ SD; BMI: Body mass index; CV: Cardiovascular; ACS: Acute coronary syndrome; SA: Chronic stable
angina; CSX: Cardiac syndrome X

Table 2. Serum biochemistry profile of the study subjects

P P P
ACSvs. SA CSXvs.SA CSXvs ACS

HDL-C (mg/dl) 41.9+105 4290+9.8 44.8+10.3 0.168 0.026 0.001
LDL-C (mg/dI) 121.2+43.3 124.6+47.4 1153+37.8 0.344 0.009 0.076
Total cholesterol (mg/dl) 206.4 £51.7 207.1+53.8 194.5+44.9 0.858 0.002 0.002
Triglycerides (mg/dl) 225.0+142.8 210.6 £134.5 175.7 + 99.6 0.174 < 0.0001 < 0.0001
FPG (mg/dl) 134.9+64.7 128.9+62.5 106.9+34.0 0.219 < 0.0001 < 0.0001

All plus-minus values are mean £ SD; LDL-C: Low-density lipoprotein cholesterol; HDL-C: High-density lipoprotein cholesterol;
FPG: Fasting plasma glucose; ACS: Acute coronary syndrome; SA: Chronic stable angina; CSX: Cardiac syndrome X
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Discussion

To our knowledge, our study is the largest study of
CSX patients compared to patients with obstructive
CAD regarding the clinical and laboratory
characteristics.

Our data demonstrated that in CSX group,
female to male ratio was 3:2 while some studies
reported 2-3:1 ratio and suggested that CSX was a
women’s disease but our results showed that this
claim might not be acceptable.!

According to the results of this study, all the
conventional cardiovascular risk factors were
significantly lower in CSX patients than ACS and SA
patients. It has been shown in various studies that
approximately 10-30% of patients undergoing
diagnostic coronary angiography to evaluate angina-
like chest pain have normal coronary angiograms.?
There are approximately 1,700,000  cardiac
catheterizations performed annually in the United
States, resulting in 170,000 to 500,000 patients with
no clear diagnosis for their chest pain after coronary
angiography.82021 Considering the invasive nature of
the cardiac catheterization in addition to its high
costs for healthcare systems warrants more efficient
selection criteria to reduce the rate of unnecessary
normal coronary angiographies and its undesirable
complications and costs. The significantly different
risk factor profile of CSX patients in compatison to
obstructive CAD patients might enable us to develop
risk scoring systems in order to more comprehensive
enrollment of patients with typical angina and
positive exetcise test for coronary angiography.

There is consistent evidence that opium abuse is
significantly higher in CAD patients (10-22%) than
general  population  (2-2.8%) in  Iranian
population.?>23 Moreover, we recently reported that
opium abuse is independently associated with the
existence, severity and extension of coronary
atherosclerosis in diabetic patients with chronic
stable angina.” In this study, we observed that the
frequency of opium abuse among CSX patients was
comparable to that in chronic SA patients and
seems to be twofold higher than reported
prevalence of opium abuse in general population
(3%). On the other hand, abnormal pain perception,
at least in part, has been suggested for potential
pathophysiology of CSX.® Several studies have
concordantly shown that patients with CSX exhibit
enhanced pain perception.!”.?425  Rosenbaum!”
recently observed that patients with CSX exhibit
activation of the right anterior insula cortex during
angina  and ST  changes  induced by
echocardiographic dobutamine stress test, in the

absence of left ventricular wall ~motion
abnormalities. Hyperreactivity of cardiac pain
receptors,  abnormal  transmission  and/or
modulation of pain signal at subcortical level, or a
variable combination of all these abnormalities,
might equally account for the abnormal activation
of specific pain perception areas in brain.82 As
opium users have shown to have abnormal pain
perception? and patients with CSX are more likely
than general population to use opium, it raises this
hypothesis that opium abuse might be a risk factor
and even an etiologic one in a subgroup of patients
with CSX; however, this warrants further evaluation
in future studies.

This study had potential limitations that should
be mentioned. The main limitation of this study was
lack of a healthy age and sex matched group, to
compare with CSX patients. Hence, the conclusions
about the difference of CSX patients with healthy
subjects in some instances was made indirectly
through the similarity of the variable of interest in
CSX and CAD groups and the consistently known
difference of CAD patients with healthy subjects.

In conclusion, our study demonstrated that
while CSX is more prevalent in women than men
(3:2), it should not be considered as a women’s
disease. CSX patients have substantially lower
frequency of all conventional CVD risk factors than
patients with obstructive CAD. This may aid in
development of novel scoring systems or
enrollment criteria for angiographic evaluation of
patients with typical angina and positive exercise
test in order to reduce the rate of negative results.
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Risk of sudden cardiac death
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Abstract

BACKGROUND: The aim of this study was to determine characteristics of patients with sudden
cardiac arrest (SCA) and/or sudden cardiac death (SCD). We need an effective risk stratification
method for SCD in patients without low left ventricular ejection fraction (LVEF).

METHODS: The study population of this cross-sectional study consisted of 241 patients with SCA
or SCD who were admitted to an academic hospital, in Tehran, Iran, from 2011 through 2012.
SCD was defined as unexpected death from cardiac causes, heralded by abrupt loss of
consciousness within one hour of the onset of acute changes in cardiovascular status, or an
unobserved death in which the patient was seen and known to be doing well within the previous
24 hours. Survivors of aborted SCD were also included in the study. Clinical and paraclinical
characteristics as well as emergency department complications of patients were recorded.

RESULTS: The mean age of population was 66.0 + 16.5 (17 to 90 years). Among the patients, 166
(68.9 %) were male, 50 (20.7%) were smoker, 77 (32.0%) had hypertension, 47 (19.5%) had
diabetes mellitus, 21 (8.7%) had hyperlipidemia, and 32 (13.3%) had renal insufficiency.
According to New York Health Association (NYHA) functional class, 31 (12.9%) patients were
asymptomatic, 42 (17.4) and 99 (41.1%) subjects were in NYHA I and II, respectively and only
69 (28.6%) patients were in NYHA III or IV. In this study, presenting arrhythmia was pulseless
electrical activity or asystole which was observed in 130 (53.9%) subjects. Ventricular
tachycardia (VT) or ventricular fibrillation (VF) was seen in 53 (22%) patients.
Cardiopulmonary resuscitation in emergency room was successful only in 46 (19.1%) subjects.

CONCLUSION: Low ejection fraction (EF) may be an independent predictor of sudden cardiac
death in patients, but it is not enough. While implantable cardioverter defibrillators can save
lives, we are lacking effective risk stratification and prevention methods for the majority of
patients without low EF who will experience SCD.

Keywords: Death, Sudden Cardiac Arrest, Sudden Cardiac Death

Date of submission: 11 Feb 2013, Date of acceptance: 06 May 2013

Introduction

Cardiovascular disease is a leading cause of death in
many parts of the world. Despite dramatic advances
in diagnosing and treating cardiovascular disease,
sudden cardiac death (SCD) still remains a major
public health problem. Approximately one-half or
mote of all cardiac deaths are SCD and also, SCD
can be the first manifestation.!

Few evidence is available in terms of incidence
of sudden cardiac arrest (SCA) and/or sudden
cardiac death (SCD) in Iran and in many
countries.2? It is necessary to know the true
magnitude of this problem for improving risk

stratification and prevention methods. As death
occurs shortly after the onset of symptoms, there is
little time for treatment. Even in the presence of
advanced systems for resuscitation of out-of-
hospital cardiac arrest, the overall survival was
reported in some studies as low as 4.6%.* We rely
on depressed left ventricular systolic function as the
best predictor of SCD and mortality. But ejection
fraction (EF) has a low sensitivity to predict SCD
and the majority of patients who suffered from
SCD have a preserved EF.5

Several factors have shown relationship with
SCA/SCD like age, sex, smoking, type 2 diabetes
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mellitus, systolic blood pressure, family history of
coronary heart disease, family history of SCD,
ischemic ST-changes during exercise test, abnormal
myocardial perfusion imaging, coronary heart
disease, low heart rate recovery, ventricular ectopy
during  recovery, increased QRS  duration,
abnormalities in QT interval and QT dispersion,
abnormal  signal-averaged  electrocardiography
(ECG), abnormal T-wave alternans, impaired heart
rate variability, abnormal heart rate turbulence, low
baroreceptor sensitivity, ventricular arrhythmias on
Holter monitoring, low cardiorespiratory fitness,
depression, and use of antidepressant drugs.6-

To date, there is a lack of evidence with regards to
SCD and it is required that pooled data is gathered, as
such selection procedures will be performed more
accurately, generating more reliable data. The
implantable cardioverter defibrillator (ICDs) is very
effective in treatment of patients at risk of SCA/SCD;
however, the accuracy of available methods to predict
SCD on an individual basis is limited.?

Materials and Methods

Study population

The study was a single-center, cross-sectional study
and included two hundred forty one patients with
SCA/SCD who have been admitted to an academic
hospital, in Tehran, Iran, from July 1 2011 to July 1
2012. SCD was defined as unexpected, natural death
from cardiac causes, heralded by abrupt loss of
consciousness within 1 hour of the symptom onset,
or an unobserved death in which the patient was
seen and known to be doing well within the
previous 24 hours. The location of SCA/SCD had
to be in an out-of-hospital or emergency
department setting. Survivors of aborted SCD were
also included in the study. Subjects with known
terminal illness (cancer), non-cardiac causes of
sudden death (cerebrovascular accident, pulmonary
embolism), traumatic, or overdoses related deaths
were excluded. Family members were asked for
permission to obtain information.

Two internal medicine physicians helped to
obtain demographical, clinical, and paraclinical
characteristics of selected patients which were
recorded at the time of admission. Furthermore,
family members reported symptoms of depression
and antidepressant medication use were considered
as a scale of measuring depression. When available,
prior electrocardiograms, echocardiograms, and
coronary angiograms were reviewed.

Statistical Analysis
Continuous variables were expressed as mean *

Sadeghigt al.

standard deviation, and dichotomous variables as
frequencies. Statistical analysis was performed using
SPSS version 16 (SPSS Inc., Chicago, 1L, USA).
Differences were examined using Student’s t-tests
for continuous variables and chi-Square tests for
dichotomous variables (or Fishet's exact test as
needed). A P < 0.05 was considered statistically
significant.

Results

The mean age of study population was 66.0 £ 16.5
years (17 to 90 years). Among the patients, 166
(68.9%) were male, 50 (20.7%) were smoker, 29
(12%) were opium wuser, 10 (4.1%) were
amphetamine user, no one was alcohol user, 77
(32.0%) had hypertension, 47 (19.5%) had diabetes
mellitus, 21 (8.7%) had hyperlipidemia, 32 (13.3%)
had renal insufficiency, and 4(1.7%) had chronic
lung disease.

Peripheral vascular disease was presented in 2
(0.8%) patients, cerebrovascular disease in 20 (8.3%),
prior coronary artery disease in 48 (19.9.1%), prior
congestive heart failure in 24 (10%), prior coronary
artery bypass graft in 12 (5%), and prior
percutaneous coronary intervention in 3 (1.2%)
patients. The distribution of baseline characteristics
of enrolled patients is shown in table 1.

Most of the patients were in low or moderate
economical situation due to geographic place of the
hospital, and 44% of patients had moderate or
severe symptoms of depression. According to New
York Health Association (NYHA) functional class,
31 (12.9%) patients were asymptomatic, 99 (41.1%)
were in NYHA II class of symptoms, and only 69
(28.6%) patients were in NYHA III or IV classes.
Clinical characteristics of selected patients are
depicted in table 2.

Previous ECG was available in 149 (61.8%)
patients with SCA/SCD. They showed normal
findings in 25 (10.4%) patients, but pathological Q
wave, left ventricular hypertrophia, left bundle
branch block (LBBB), right bundle branch block
(RBBB), and  intraventricular  conduction
disturbance (IVCD) were observed in 119 (49.4%)
patients. Previous echocardiograms were available
in 115 (47.7%) subjects. The echocardiograms
showed normal findings in 6 (2.5%) patients, and
severe left ventricular systolic dysfunction was seen
in 50 (20.7%) patients. Previous coronary artery
angiograms were available in 32 (13.3%) patients
and showed normal findings in 3 (1.2%) (Table 3).

In this study, presenting arrhythmia was
pulseless electrical activity or asystole which was
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seen in 130 (53.9%) subjects. Ventricular
tachycardia (VT) or ventricular fibrillation (VEF) was
observed in 53 (22%) patients. ECG findings of
enrolled patients at admission are shown in table 4.

Table 1. Baseline characteristics of enrolled patients with
sudden cardiac arrest/sudden cardiac death

Table 3. Prior para clinical characteristics of enrolled

patients with sudden cardiac arrest/sudden cardiac death
Characteristics n (%)

Electrocardiogram

Total number 241 (100)
Males 166 (68.9)
Family history of CAD 26 (10.8)
Family history of SCA/SCD 1.0 (0.4)
Smoker 50 (20.7)
Opium use 29 (12.0)
Alcohol use 0.0 (0.0)
Amphetamine 10 (4.1)
Hypertension 77 (32.0)
Hyperlipidemia 21 (8.7)
Diabetes mellitus 47 (19.5)
Renal insufficiency 32 (13.3)
Chronic lung disease 4 (1.7)
Cerebrovascular disease 20 (8.3)
Peripheral vascular disease 2(0.8)
Prior CAD 48 (19.9)
Prior CHF 24 (10.0)
Prior CABG 12 (5.0)
Prior PCI 3(1.2)
Economic status

Low 94 (39.0)

Moderate 145 (60.2)

High 2(0.8)
Age, years (Mean + SD) 66.00 + 16.5

Available 149 (61.8)
Normal 25 (10.4)
Pathological Q wave 46 (19.1)
LV hypertrophy 25 (10.4)
LBBB 25 (10.4)
RBBB 16 (6.6)
IVCD 7(2.9)
AF rhythm 5(2.1)
Echocardiogram
Available 115 (47.7)
Normal 11 (4.6)
LV systolic dysfunction 27 (11.2)
LV diastolic dysfunction 17 (7.1)
Akinesia in wall motion 28 (11.6)
Pulmonary hypertension 6.0 (2.5)
LV hypertrophy 12 (5.0)
Mitral stenosis/regurgitation 11 (4.6)
Aortic stenosis/regurgitation 2.0 (0.8)
Ejection Fraction in Echocardiogram
Available 115 (47.7)
EF<35% 50 (20.7)
EF 36-54% 59 (24.5)
EF>55% 6 (2.5)
Coronary Artery Angiogram
Available 32 (13.3)
Normal 3.0(1.2)

CAD: Coronary artery disease; SCA/SCD: Sudden cardiac
arrest/sudden cardiac death; CHF: Congestive heart failure;
CABG: Coronary artery bypass graft; PCI: Percutaneous
coronaty intervention

Table 2. Clinical characteristics of enrolled patients with
sudden cardiac arrest/sudden cardiac death

NYHA functional class
No symptom 31(12.9
I 42 (17.4
Il 99 (41.1
1] 56 (23.2)
v 13 (5.4
Activity
Low 110 (45.6
Moderatt 83 (34.4
High 48 (19.9
Depressio
Low 135 (56
Moderatt 88 (36.5
Severe 18 (7.5)
Quality of life
Low 114 (47.3)
Moderatt 124 (51.5
High 3(1.2)

NYHA: New York Health Association

LBBB: Left bundle branch block; RBBB: Right bundle branch
block; IVCD: Intraventricular conduction disturbance; LV: Left
ventricular; AF: Atrial fibrillation; EF: Ejection fraction

Table 4. Electrocardiograms of Enrolled Patients with
sudden cardiac arrest/sudden cardiac death in admission

Electrocardiogram in admission n (%)

Pulseless electrical activity/asystole 130 (53.9)

ST elevation 31 (12.9)
Ventricular tachycardia 41 (17.0)
Ventricular fibrillation 12 (5.0)
Complete heart block 8 (3.3)
LBBB 6 (2.5)
RBBB 1(0.4)
AF rhythm 12 (5.0)

LBBB: Left bundle branch block; RBBB: Right bundle branch
block; AF: Atrial fibrillation

Cardiopulmonary resuscitation was unsuccessful
in 195 (80.9%) patients. Among the groups with
successful and unsuccessful CPR there were not
statistically significant differences in age, sex, and
presence of previous heart disease. The presenting
arthythmia in admission was significantly different
between two groups and pulseless electrical
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activity/asystole was more common in the group
with unsuccessful CPR (Table 5).

Considering study population, 75 (31.1%) patients
were female. The mean age was not significantly
different between men and women. Moreover, there
were no significant sex differences in prevalence of
hypetlipidemia, diabetes mellitus, family history of
CAD, renal insufficiency, chronic lung disease,
cerebrovascular disease, ptior coronary artery disease,

Table 5. Relationship between successfulness of cardiopulmonary

Sadeghigt al.

prior congestive heart failure, or severe left ventricular
systolic dysfunction. Women were more likely to have
hypertension and men more likely to be smoker. Men
were more asymptomatic than women before
SCD/SCA event; also they had more physical activity.
ECG at admission (pulseless electrical activity/asystole
vs. ventricular tachycardia/ ventricular fibrillation) and
successfulness of CPR was not significantly different
between men and women (Table 06).

resuscitation and patients characteristics

Patients characteristics SUCCgSEOSAf);” C Unsucrcit?os/os)ful EFR

Total numbe 46 (19.1 195 (80.9
Males 32 (69.6 134 (68.7 1.00(
Smoking 9 (19.6 41 (21.0 1.00¢
Hypertensio 21 (45.7 56 (28.7 0.03¢
Hyperlipidemi: 3 (6.5 18(9.2 0.77:
Diabetes mellitu 10 (21.7 37 (19.0 0.681
Renal insufficienc 8(17.4 24 (12.3 0.34:
Chronic lung disea: 243 2 (1.0 0.16¢
Cerebrovascular diset 122 19 (9.7 0.13¢
Peripheral vascular dise: 0 (0.0 2 (1.0 1.00(¢
Prior coronary artery disee 14 (30.4 34 (17.4 0.06:
Prior congestive heart failt 4(8.7) 20 (10.3 1.00¢
Left ventricular EF< 35% 8 (17.4 42 (21.5 0.33(
Electrocardiogram in admissi < 0.00:

Pulseless electrical activity/asyst 11 (23.9 119 (61.0

Ventricular tachycardia/fibrillatic 11 (23.9 42 (21.5

Other (STEMI,BBB, AF rhythm) 24 (52.2 34 (17.4
Age, yearsMean = SD 59.9 +16.! 63.2 £ 16.! 0.22¢

CPR: Cardio pulmonary resuscitation; EF: Ejection fraction; BBB: Bundle branch block; AF: Atrial fibrillation, STEMI: ST-elevation

myocardial infarction

Table 6. Baseline and cardiac arrest characteristics of men and women with sudden cardiac arrest/sudden cardiac death

Characteristics g WD
n (% in sex) n (% in sex)

Total rumbe of se» 16€ 75 -
Family history of CAL 954 17 (22.7 0.661
Smoking 42(25.3 8 (10.7 0.01(
Hypertensio 41 (24.7 36 (48.0 0.001
Hyperlipidemit 14 (8.4 7(9.3 0.80¢
Diabetes mellitu 27 (16.3 20 (26.7 0.07¢
Renal insufficienc 23 (13.9 9 (12.0 0.83¢
Chronic lung disea: 3(1.8 113 1.00¢
Cerebrovasculediseas 10 (6.0 10(13.3 0.057
Prior coronary artery disec 35(21.1 13 (17.3 0.60:
Prior congestive heart failt 18 (10.8 6 (8.0 0.64¢
No prior symptom 29 (17.5 27 0.03¢
High activity in life 44 (26.5 4 (5.3 0.001
Ejection fractior< 35% 33(19.9 17 (22.7 0.57(
Electrocardiogram in admissi - - 0.77¢

Pulseless electrical activity/asyst 91 (54.8 39 (52.0

Ventricular tachycardia/fibrillatic 38 (22.9 15 (20.0

Other (STEMI, BBB, AF rhythn 37 (22.3 21 (28.0
Unsuccessful CP 134 (80.7 61 (81.3 1.000
Age, yearsMean = SD 61.51+ 16.¢ 64.9t+ 16.7 0.14¢

CAD: Coronary artery disease; BBB: Bundle branch block; AF: Atrial fibrillation, STEMI: ST-clevation myocardial infarction;

CPR: Cardio pulmonary resuscitation
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In study population, 23 (9.5%) patients were
under 40 years old (17 to 39 years). Among these
group of patients, 19 (82.6%) were male, 5 (21.7%)
were smoker, 5 (21.7%) were opium user, 6 (26.1%)
were amphetamine user and, and no one was alcohol
user. None had any positive history of SCA/SCD,
hypertension, diabetes mellitus, peripheral vascular
disease, cerebrovascular disease, and/or ptior
coronary artery disease. The congestive heart failure
was detected in 3 (13.0%) patients before the SCD
incidence, and one of them was amphetamine user.
The NYHA class was two or more in 8 (34.8%)
patients.  The  presenting  arrhythmia  was
predominantly pulseless electrical activity or asystole
which was seen in 14 (60.9%) of patients under 40
years old. Two patients had ST-elevated myocardial
infarction (STEMI) in first ECG. Long QT
syndrome or Brugada pattern was not seen in any
patients. Among these 23 young patients with
SCA/SCD, only two patients (8.7%) were
resuscitated successfully, which one of them had
STEMI and the other had asystole in the first ECG.

Discussion

The mean age of affected patients with SCA/SCD
in this study was similar to previous reports; in the
mid-60s.19 The prevalence of atherosclerotic risk
factors was also similar. Depression has been shown
to have a relationship with SCD in some studies. In
our results, 44% of patients had moderate or severe
depressive mode according to family members idea.

Among the patients, only 19.9% and 10.0% had
known coronary artery disease and prior congestive
heart failure, respectively. These percentages were
lower than similar studies.!! Severe LV systolic
dysfunction was presented in 20.7% of patients. In
the majority of cases, SCD was the first
manifestation.

In out-of-hospital cardiac arrest, up to 40% of
the initial arrhythmias were either VT or VFE.1213 In
some of recent studies, pulseless electrical
activity/asystole was found in 52% of patients
versus 48% for VT /VF. Pulseless electrical activity
cases have been compared with VT/VF cases; they
were older, more likely to be female, and
importantly less likely to have hospital discharge
(6% versus 25%).1" In this study, presenting
arrthythmia was pulseless electrical activity or
asystole which was seen in 130 (53.9%) of patients
and cardiopulmonary resuscitation was unsuccessful
in 195 (80.9%) of patients.

In this study, women were more likely to have
hypertension and men more likely to be smoker

with no significant sex differences in prevalence of
hyperlipidemia, diabetes mellitus, family history of
CAD, renal insufficiency, chronic lung disease,
cerebrovascular disease, prior coronary artery
disease, prior congestive heart failure, or severe left
ventricular systolic dysfunction. But in some
published studies, women were less likely than men
to have a previous diagnosis of coronary artery
disease or left ventricular dysfunction. Therefore,
they may be less eligible to receive an ICD.1415
Forensic examination of SCD cases is not
mandatory in Iran; hence, first relatives may refuse
further post-mortem evaluation. But the cause of
sudden unexplained death of the young persons
before 40 is very important for those who left
behind. Arrhythmic death in this age group is often
caused by familial disease and every effort should be
made to find the probable cause of SCD.1¢
Study limitations
The main limitation was observational nature of
this study and the results must be viewed as
hypothesis-generating only. The second limitation
was the low number of patients that can be
recruited in another study.

Conclusion

Unexpected cardiac arrests and/or unexpected
cardiac deaths are a major health concern, but the
true magnitude of it still remains unknown to the
public, and the rate of successful cardiopulmonary
resuscitation is low. Reduced EF may be an
independent predictor of sudden cardiac death in
some patients but it is not enough. Concerning the
fact that ICDs can save lives, we are still in need of
more effective risk stratification and prevention
methods for those vast groups of patients
experiencing SCD. As a result, it is recommended
that pooled data from large population-based
studies of SCD might be useful to find more
candidates for ICD implantation.
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Preventive effect of cinnamon essential oil on lipid oxidation of vegetable oil
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Original Article
Abstract

BACKGROUND: Lipid oxidation is the main deterioration process that occurs in vegetable oils.
This process was effectively prevented by natural antioxidants. Cinnamomum zeylanicum
(Cinnamon) is rich with antioxidants. The present study was conducted to evaluate the effect of
cinnamon on malondialdehyde (MDA) rate production in two high consumption oils in Iranian
market.

METHODS: Chemical composition of cinnamon essential oil was analyzed by gas
chromatography-mass spectroscopy (GC-MS). 200 pl each oil, 50 pl tween 20, and 2 ml of 40
Mm AAPH solutions were mixed and the prepared solution was divided into four glass vials.
Respectively, 50 ul of 500, 1000 and 2000 ppm of cinnamon essential oil were added to three
glass vials separately and one of the glass vials was used as the control. All of the glass vials were
incubated at 37° C water bath. Rate of MDA production was measured by thiobarbituric acid
(TBA) test at the baseline and after the 0.5, 1, 2, 3 and 5 hours.

RESULTS: Compounds of cinnamon essential oil by GC-MS analysis such as cinnamaldehyde
(96.8%), alpha-capaene (0.2%), alpha-murolene (0.11%), para-methoxycinnamaldehyde (0.6%)
and delta-cadinen (0.4%) were found to be the major compounds. For both oils, maximum rate
of MDA production was achieved in 5t hours of heating. Every three concentrations of
cinnamon essential oil significantly decreased MDA production (P < 0.05) in comparison with
the control.

CONCLUSION: Essential oil of cinnamon considerably inhibited MDA production in studied oils
and can be used with fresh and heated oils for reduction of lipid peroxidation and adverse free
radicals effects on body.

Keywords: Cinnamon, Essential Oil, Lipid Peroxidation, Vegetable Oils

Date of submission: 13 Oct 2012, Date of acceptance: 20 Jul 2013

Introduction
Recently, there has been observed the increased
demand for vegetable oil used both, for technical
and food purposes.! Vegetable fats contain
polyunsaturated fatty acids. These fats are prone to
oxidation.? The free radical activity and the extent
of tissue damage are related quantitatively to the
amount of lipid peroxide level in the blood.?
Malondialdehyde (MDA) is one of the end products
of lipid peroxidation and extent of lipid
peroxidation is measured by estimating MDA levels

most frequently.* Increased serum level of MDA
has been reported in cardiovasculat,> neurological
and other diseases.® Oxidation of vegetable oils has
a direct influence on consumer acceptance and
adversely affects lipids, proteins, carbohydrates,
pigments and fat-soluble vitamins, causing
development of off-flavor, loss of nutritional value,
discoloration and the production of potentially toxic
compounds.”

A substantial administration of oxidized
vegetable oils in diet may lead to aggravation of free
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radical processes. It is believed that such a diet,
similar to excessive consumption of products rich in
cholesterol, results in development of wvascular
lesions, leading to atherosclerosis and then to
diseases of the cardiovascular system.? Furthermore,
researches  revealed high consumption of
antioxidant substances reduces the risk of
developing circulatory system diseases.® It would
seem crucial to find out whether additions of
antioxidant substances to food results in reducing
the disadvantageous changes caused by the
consumption of oxidized vegetable oils.”1? In the
food industry, lipid oxidation was inhibited by
synthetic antioxidants such as butyl hydroxyanisol,
butyl hydroxytoluene, terc butyl hidroxiquinona
(TBHQ), and Propyl gallate. The use of those
compounds has been questioned in many studies in
terms of their safety due to risks of causing heart
diseases and carcinogenesis. Thus, in the European
continent and other countries such as Japan,
Canada, and the United States, the use of certain
synthetic antioxidants in foods is not permitted.!!-13

Since lipid oxidation is a critical factor for food
quality and prolonged shelf-life of edible oils, many
studies have concentrated on prevention of lipid
oxidation by natural antioxidants.!416

It has been established that the oils and extracts
trom Cinnamomum zeylanicum L. (Cinnamon) possess a
distinct antioxidant activity, which is especially
attributed to the presence of phenolic and
polyphenolic substances.'1® Barks of annanonmum
plants are used as spice and herbal medicine. This
plant has been employed as a folk remedy to treat
several diseases, disorders and ailments.!82 Since long
time ago, cinnamon and ginger have been used to treat
dyspepsia, gastritis, blood circulation disturbance and
inflammatory diseases in many countries.?! Cinnamon
is widely been consumed as spices and food
preservation. It is added to food products in the form
of essential oils and various extracts.2 In a study by
Mancini-Filho,? it was reported cinnamon extracts can
be used as food antioxidant together with the
improvement of food palatability.

Keshvari,et al.

Therefore, this experimental study aimed to
assess the effect of cinnamon extract on MDA
production rate in two high consumption solid oil
(A) and liquid oil (B) in Iranian market.

Materials and Methods

Chemicals and Reagents

2,2"-Azobis  (2-amidinopropane) dihydrochloride
(AAPH) were obtained from Sigma (Sigma
Chemical Co., USA). HCIl, n-butanol, pyridine,
tween-20, thiobarbituric acid (TBA) were purchased
from Merk (Merk Chemical Co., Germany).
Vegetable oils

As illustrated in table 1, it is used vegetable oils. For
used oils were selected as “A” and “B”. In this study,
rate of lipid peroxidation in these oils was investigated.
Plant Material and Preparation of Cinnamon
Essential Oil

Bark of cinnamon was purchased from a local
herbal grocery from the Isfahan, Iran. The bark was
washed thoroughly with distilled water (ddH-O) to
remove the dust or any other extraneous material
and was dried in the shade and finely was powdered
with an electric grinder.

Prepared powder was subjected to steam
distillation for 4 hours using a Clevenger-type
apparatus to produce the essential oil. After
extraction, the essential oil was separated from
water using ethyl ether and was dried with
anhydrous sodium sulfate.?*

Chemical composition of the cinnamon was
analyzed by GC-MS on a Finnigan MAT Incos-50
instrument mass selective detector coupled with a
Hewlett Packard 6890 gas chromatograph, equipped
with a DB-5 fused silica capillary column
(25 m % 0.25 mm, film thickness 0.25 um). The GC
operating conditions were as follows: carrier gas,
helium with a flow rate of 1.5 mL/min; the oven
temperature was programmed 5 min isothermal at
60° C and then from 60°-280° C at 4° C/min;
injector and detector temperatures, 280° C; volume
injected, 0.1 pL of the oil; split ratio, 1:25. The MS
operating parameters were as follows: ionization

Table 1. Specification of the used oils
Oil name Components and char acteristic

A (solid oil) Sunflower and soybean
Total saturated fatty acid Max. 30%
Total unsaturated fatty acid Min. 70%
Energy (1 g) 9 Kilocalories
B (liquid oil) Olive oll
Total saturated fatty acid 15%
Total unsaturated fatty acid 85%

Energy (1 g)

9.1 Kilocalories
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potential, 70 eV; ionization current, 2 A; ion source
tempetratre, 150° C; resolution, 1000.25

Preparation of Cinnamon Essential Oil Stocks
One ml essential oil was used for procurement of
100 ml stock. For preparation of 500, 1000 and
2000 ppm of cinnamon essential oil, and 50 pl of
stock was added to 25, 100 and 200 ml ddH-O,
respectively.

Preparation of AAPH Stock and Lipid
Peroxidation

0.271 g of AAPH powder were added to ddH20
for preparation of 250 ml AAPH stock in 40 mM
concentration and it was maintained at 4-5 °C.
Preparation of Oil Emulsion in Water

50 pl tween 20 was mixed to 0.2 ml (200 ul) oil and
2 ml ddH2O and were mixed by vortexing for 5
minutes. Prepared emulsion was stabled at
laboratory temperature for 24 h.26

Estimation of MDA in TBA Method

MDA, a lipid peroxidation marker (an end product
of lipid peroxidation) was measured by the
thiobarbituric acid method. MDA reacted with TBA
during lipid peroxidation and yielded a reddish
color, which peaked at 532 nm. Color rate indicated
MDA concentration.??

1 n HCl and 0.67% TBA in a ratio of 1:1 were
added to each of oil. The sample was vortexed and
heated in a 95° C water bath for 15 minutes. After
cooling for 10 minutes, 2 mL of n-butanol-pyridine
solution was added. The sample was mixed
thoroughly, and centrifuged at 2,000 rpm for 15
minutes. The fluorescence of upper layer was
measured by a spectrophotometer at 532 nm.
Identification the Effect of Cinnamon Essential
Oil on Lipid Oxidation
200 pl each oil, 50 pl tween 20, 2 ml of 40 Mm
AAPH solution were mixed by vortexing. Prepared
solution was divided into four glass vials.
Respectively, 50 ul of 500, 1000, and 2000 ppm of
cinnamon essential oil were added to three of the

glass vials separately and one of the glass vials was
used as the control. All of the glass vials were
incubated at 37° C water bath. Rate of MDA
production was measured at the baseline and after
the 0.5, 1, 2, 3 and 5 hours. Each experiment was
performed in six repetitions.282

Statistical Analysis

Statistical evaluation was conducted using SPSS for
Windows 13.0 (SPSS Inc., Chicago, 1L, USA).
Kruskal-Wallis test was performed for data analysis.
Intergroup comparison difference was evaluated
using the Dunn's test. Intra-group comparison was
carried out by Friedman test. P < 0.05 was
considered as statistically significant level.

Results

GC-MS analysis of cinnamon chemical composition
is illustrated in table 2. Components are as follows:
cinnamaldehyde (96.8%), alpha-capaene (0.2%),
alpha-murolene (0.11%), para-methoxy-
cinnamaldehyde (0.6%), and delta-cadinen (0.4%).

MDA  concentration was measured at the
baseline and after the 0.5, 1, 2, 3 and 5 hours. Lipid
peroxidation was determined based on rate of MDA
production in TBA methods in all the samples by
the spectrophotometer.

As can be seen in figure 1, maximum rate of
MDA concentration obtained in 5% hours of
experiment in oil A. Production significantly
(P < 0.05) reduced with used concentrations of
cinnamon essential oil (500, 1000 and 2000 ppm) as
compared to the control group in both oils.

As figure 2 illustrates, impact of wvarious
concentrations of cinnamon essential oil on changes
of MDA rate in oil B were similar to oil A.

Table 3 illustrates intra-group comparison of
cinnamon essential oil effects on MDA production
in oils A and B. There was no statistically significant
difference between the studied groups (control and
three case subgroups).

Table 2. GC-MS analysis of chemical composition of Cinnamomum eylanicum L.

Name of compound Retention time (min) Ratio of compound in essential oil (%)
Cinnamaldehyde 15.47 96.80
Alpha-capaene 17.90 0.20
Alpha-murolene 21.68 0.11
Para-methoxycinnamaldehyde 22.72 0.60
Delta-cadinen 22.40 0.40

GC-MS: Gas chromatography-mass spectroscopy
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Figure 1. Effect of cinnamon essential oil on malondialdehyde (MDA) production in oil A
“Significant difference between three concentrations of cinnamon essential oil in compatison to the control (P < 0.05)
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Figure 2. Effect of cinnamon essential oil on malondialdehyde (MDA) production in oil B
*Significant difference between three concentrations of cinnamon essential oil in comparison to the control (P < 0.05)
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Table 3. Intra-group compatison of cinnamon essential oil effects on malondialdehyde (MDA) production in oils A and B

284

0.034 (0.030, 0.035p.178 (0.164, 0.203).267 (0.252, 0.279)0.336 (0.326, 0.035)0.435 (0.418, 0.449)0.705 (0.684, 0.7090.001

1000 ppm0.062 (0.059, 0.063P.145 (0.132, 0.157)0.172 (0.161, 0.182)0.229 (0.204, 0.257)0.273 (0.273, 0.279)0.364 (0.353, 0.369P.001
2000 ppm0.050 (0.047, 0.052P.105 (0.100, 0.114).119 (0.115, 0.127)0.161 (0.149, 0.162)0.196 (0.192, 0.209)0.276 (0.269, 0.287p.001
0.065 (0.058, 0.073p.133 (0.127, 0.147)0.237 (0.219, 0.248)0.313 (0.313, 0.318)0.361 (0.353, 0.368)0.579 (0.555, 0.600P.001

ppm 0.088 (0.085, 0.092P.160 (0.141, 0.168)0.225 (0.218, 0.237)0.290 (0.290, 0.294)0.325 (0.312, 0.333)0.462 (0.448, 0.475p.001
1000 ppm0.059 (0.057, 0.063P.094 (0.087, 0.104)0.151 (0.136, 0.163)0.179 (0.166, 0.190)0.220 (0.189, 0.230)0.311 (0.292, 0.319P.001
2000 ppm0.051 (0.050, 0.053P.056 (0.038, 0.093)0.098 (0.085, 0.103)0.113 (0.099, 0.126)0.136 (0.127, 0.152)0.195 (0.184, 0.207p.001

Group

Control

Control
Case (concentration ofggg
cinnamon essential oil)

Oil A Case (concentration of500 ppm 0.085 (0.817, 0.880P.199 (0.189, 0.212).262 (0.258, 0.272)0.318 (0.308, 0.330)0.394 (0.371, 0.416)0.522 (0.507, 0.541).001
cinnamon essential oil)

Data shown based on median (Interquartile range)

MDA: Malondialdehyde

oilB

Discussion

Studies had demonstrated adverse effect of oxidized
dietary fats.’® Cinnamon is rich in antioxidants.
These components are additives that delay the onset
of oxidative changes in food! Thus, they
contribute to food preservation, prevent changes in
flavor, and slow rancidity and discoloration
processes.®

According to the finding of this study, maximum
MDA concentration was obtained in 5% hours and
using cinnamon essential oil could be significantly
reduced (P < 0.05) MDA production and lipid
peroxidation.

Cinnamon had strong antioxidant activity.?? Su
et al.?* stated that 50% acetone extract of cinnamon
contained high level of phenolic groups. Scavenging
of free radicals is one of the major antioxidation
mechanisms to inhibit the chain reaction of lipid
peroxidation. Cinnamon essential oil was able to
reduce lipid peroxidation in the B-carotene-linoleic
acid system.?? They exhibited a protective capacity
against irradiation induced lipid peroxidation in
liposomes, and quenched hydroxyl radicals and
hydrogen peroxide.’> Extracts on lard and vegetable
oils demonstrated that they could stabilize lard
against oxidation and showed antioxidative
properties when tested on vegetable oils during
storage or frying conditions.? Faix et al.% revealed,
significantly lower lipid peroxidation in plasma and
duodenal epithelium of chicks fed the diet
supplemented with 0.10% of cinnamon essential oil.
Other diets containing 0.05% and 0.025% of
essential oil had no effect on lipid peroxidation. In
their experiment cinnamon, they had no statistically
significant effect on the concentration of MDA in
the liver and kidney tissue.3¢

These results suggested that the cinnamon
essential oils can be used as a food antioxidant
together with the improvement of food palatability.
Effect of cinnamon essential oil on MDA production
was investigated after the 0, 1, 2, 3 and 5 hours in our
study; therefore it seems necessary to study this
research in longer intervals. Further studies are
needed to identify antioxidant activity of other plants
and to investigate effects of synergic association these
plants for inhibition of oils lipid peroxidation.

The present study supported that cinnamon
extracts supplementation in oils reduce lipid
peroxidation. Use of wvarious cinnamon extracts
concentrations was lead to determine appropriate
concentrations for further studies. However this
study was limited in a number of ways which
deserve careful attention; first, the time of the study
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was short. Second, this experiment can be for more
oils in different type such as cooking oils,
hydrogenated oils and frying oils and compare
MDA formation in these oils in present of
cinnamon essential oil.

Conclusion

Findings of the present investigation demonstrated
that cinnamon essential oil possesses considerable
antioxidant capacity and could readily be
implemented as a natural preservative, thus reducing
or avoiding losses due to oxidative processes. Thus,
it appears that this spice can be used with fresh and
heated oils. Further studies will be carried out to
determine the types of other oils and other spice or
plant rich in antioxidant.
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Evaluating the relative frequency and predicting factors of acute renal failure
following coronary artery bypass grafting

Mohsen Mirmohammad-Sadeghi(l), Ali Naghiloo(z), Mohammad Reza Najarzadegan(s)

Original Article
Abstract

BACKGROUND: Renal dysfunction or acute renal failure in patients undergoing coronary artery
bypass grafting (CABG) is an important cause of morbidity and mortality. The great impact of
acute renal failure (ARF) in the outcomes of cardiac surgery demands its study in our
population, encouraging to the elaboration of this study, which aimed to identify the incidence
and risk factors of ARF after CABG.

METHODS: Since March 2010 to 2011, 589 patients were studied who underwent CABG in Sina
Hospital (Isfahan, Iran). In this cross-sectional study, patients were divided into two groups based
on the occurrence of ARF after CABG and measured variables were compared between the two
groups was also statistically significant. P value less than 0.05 was set as a significant level.

RESULTS: A total of 434 men and 155 women were enrolled in the study. The mean age of the
study subjects was 57.6 years. ARF was seen in about 22% of patients after CABG. The mean age
of ARF group was more than 3 years higher than that in the other group and the difference was
significant between the two groups. Serum creatinine level after the surgery was different
between the two groups. Moreover, the history of diabetes mellitus was significantly different
between the two groups. Pump time comparison also showed was also statistically significant.
CONCLUSION: Our data showed older patients were more prone to affected by ARF. In addition,
diabetic patients should be considered as high risk patients and are more likely to deteriorate by
ARF. Despite increased prevalence of renal insufficiency in CABG patients, studies show that in
most cases, this is not a serious problem and it is easily treatable. A lower proportion of patients
(1.0 to 1.7% in different large series) develop ARF severe enough to require dialysis.

Keywords: Coronary Artery Bypass, Acute Kidney Injury, Creatinine
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Introduction
Coronary artery bypass graft (CABG) surgery has

with morbidity include neurological dysfunction,>¢
pulmonary dysfunction,” renal dysfunction,® and

been shown to be an effective method for treating
angina pectoris and prolonging life in patients with
severe coronary artery disease.! Each year, 600,000
patients undergo myocardial revascularization with
cardiopulmonary bypass and sustain profound
physiologic perturbations that precipitate ischemia
and infarction in several organ systems.? Although
the conduct of CABG with cardiopulmonary bypass
(CPB) has evolved with continual improvement in
morbidity and mortality, cardiopulmonary bypass is
known to induce a proinflammatory state with
several adverse consequences.’>* Clinically, the
manifestations of cardiopulmonary bypass associated

possibly infectious-related complications.’

Renal dysfunction or acute renal failure in
patients undergoing CABG is an important cause of
morbidity and mortality.!? A decrease in cardiac
output in the early stage after cardiac surgery is a
frequent cause of acute renal failure and a very
important risk factor as well.'! Nonpulsatile blood
flow, increased levels of circulating catecholamines
and inflammatory mediators, macro embolic and
micro embolic insults to kidney, and release of free
hemoglobin from traumatized erythrocytes result in
numerous pathophysiologic renal responses.!13
Many studies have shown that patients who have
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undergone cardiac surgery developed maldistributed
renal blood flow, increased renal vascular resistance,
and substantive decrease (25% to 75%) in renal
blood flow and glomerular filtration rate.!!> In a
study, the incidence of post-operative renal
impairment varied from 3.5% to 31%!¢ and the risk
of developing a need for dialysis in the post-
operative period has varied from 0.5 to 15%.17-25
The prognosis of ARF in this setting is poor, with
mortality rates ranging from 28 to 64%.1%-24 These
patients often stayed longer in intensive care units
and had higher costs.? Survival rate associated with
ARF has remained dismal over the past few decades;
multiple attempts at therapeutic interventions have
failed to demonstrate clear benefits in either
amelioration of renal injury or improved survival 2
possibly because improvements in therapy have been
balanced by increasing pre-operative comorbidity.?”
The great impact of ARF in the outcomes of cardiac
surgery demand its study in our population,
encouraging to the elaboration of this study, which
aimed to identify the relative frequency and
predicting factors of ARF after myocardial coronary
artery bypass surgery.

Materials and Methods

Since March 2010 to 2011, 589 patients were
studied who underwent CABG in Sina Hospital in
Isfahan, Iran. In this cross-sectional study, patients
were divided into two groups based on the
occurrence of ARF after CABG and measured
variables were compared between the two groups.

The following patients were excluded: Those
who had positive history of chronic renal failure
(CRF), acute renal failure (ARF), renal stone or
serum creatinine > 2.1 mg/dl pre-operatively,
patients who had been subjected to off pump
CABG or other surgical procedures, those who
were receiving renal replacement therapy or who
had active endocarditis at the time of operation,
patients who required preoperative dialysis,
preoperative extracorporeal membrane oxygenation,
preoperative  tracheostomy  or  mechanical
ventilation, those who underwent procedures for
automated implantable cardioverter-defibrillator, left
ventricular assist devices or sternal work and finally,
patients who passed away within the first 24 hours
after the operation (minimum time required for
laboratory assessment of renal function).

Acute renal dysfunction was defined based on
peak serum creatinine level > 2 mg/dl or more than
2 folds increase in postoperative creatinine level.
ARF was defined as deterioration in renal function

sufficient to require dialysis within 30 days
following surgery. The indications for dialysis
included uremia, volume ovetrload ot biochemical
abnormalities and were measured based on clinical
judgment. Creatinine clearance was estimated from
serum creatinine, age, weight and gender by the
formula of Cockcroft and Gault.

We examined the following variables as possible
predictors of ARF: age, gender, body mass index
(weight divided by height squared), pre and post
operative serum creatinine (mg/dl), pre and post
operative hemoglobin, pre and post operative
ejection fraction (assessed by preoperative contrast
ventriculography, radionucleotide ventriculography
or two-dimensional echocardiography), cross-clamp
time, CPB time, history of diabetes mellitus
(requiring therapy with oral agents or insulin),
history of cerebral vascular disease (manifested by
previous stroke or transient ischemic attack), history
of myocardial infarction (MI which was defined as
cither a Q-wave or a non-Q-wave infarction. A Q-
wave MI was diagnosed centrally by the presence of
a new QQ wave on each of two postoperative 12-lead
electrocardiograms, as defined by Minnesota Code
criteria that were scored by a consensus panel of
cardiologists. A non-Q-wave myocardial infarction
was determined by an elevated creatine kinase-MB
level, a new wall-motion abnormality detected by
echocardiography or a new perfusion defect on a
scintigraphy scan, and history of chronic obstructive
pulmonary disease (resulting in functional disability
or  hospitalization  or  requiring  chronic
bronchodilator therapy or FEV; < 75% predicted).

Statistical analyses were carried out with SPSS
for Windows 20.0 (SPSS Inc., Chicago, 1L, USA),
t-test for quantitative variables and chi-square test
for qualitative variables were used to find out any
association. P value less than 0.05 was set as a
significant level.

Results

A total of 434 men and 155 women were enrolled in
our study. The mean age of the study subjects was
57.62 years. ARF was observed in about 22% of the
patients after CABG. The characteristics of patients
with and without postoperative renal dysfunction
are listed in table 1.

The mean age of ARF group was more than 3
years higher than that in the other group and the
difference was significant between the two groups.
About 37.5% patients in non-ARF group and 29%
in ARF group were female. The mean changes of
serum creatinine level after surgery was statistically
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different between the two groups. Moreover, the
history of hypertension and the history of diabetes
mellitus were significantly different between the two
groups. There was a statistically significant
difference between the two groups in pump time.

As depicted in table 1, there is no statistically
significant association between the gender as well as
BMI and occurrence of ARF. Nevertheless, older
patients are more prone to affected by ARF. We
also compared other cardiac and non-cardiac risk
factors between two groups in table 2.

Discussion

Acute renal failure (ARF) is a potential complication
of CABG that can arise from a variety of causes
including intraoperative hypotension, postoperative
cardiac complications that impair renal perfusion,
atheroemboli, and exposure to contrast media.?s
One problem with the available data on the
incidence of ARF after CABG 1is the variable
definitions used for ARF.? The incidence was
higher with smaller compared to larger reductions in

Table 1. Baseline characteristics of the patients

Mirmohammad-Sadeght al.

estimated glomerular filtration rate (e.g. 25%
increase in serum creatinine compared to a 100%
increase or the requirement for dialysis). In two
studies with 843 and 649 patients undergoing
cardiac surgery (mostly CABG), the incidence of
ARF (defined as a rise in the serum creatinine of
only 25%) was 17 and 24%.3031

Other contemporary studies that used a more
restrictive definition noted a much lower rate of
ARF. The following two studies used the Society of
Thoracic Surgeons (STS) definition: either an
increase of serum creatinine to > 2 mg/dl
(177 umol/l) with a minimum doubling of the
preoperative value, or a new requirement for
dialysis. In a review of over 51,000 CABG
procedures performed from 1999 to 2002, the
incidence of ARF was constant over the four years,
ranging from 4 to 5%.32 In a 2006 data analysis
report from the STS, the incidence of ARF was
3.6% after isolated CABG, and 7.5 and 12.9% after
CABG combined with aortic or mitral valve
replacement, respectively.!

. Non-ARF grou ARF grou
Risk Factors (n= 45%) P " :g1zg)p
Gender Female (n) 125 29 ns
Male (n) 333 100
Age (mean) 56.90 60.10 0.01
Body mass index (mean) 26.86 27.05 ns

ARF: Acute renal failure; NS: Non significant

Table 2. Compare risk factors between the two groups

. Non-ARF grou ARF grou
Risk Factors (n= 45%) P (n =9129)p
Mean creatinine level (mg/dl) Preoperative 1.21 1.07 ns
Postoperative 1.44 2.27 0.001
Postoperative-Preoperative 0.23 1.17 0.020
Mean ejection fraction (%) Preoperative 49.49 49.29 ns
Postoperative 47.18 46.18
Mean cardiac clamp time (minute) 53.77 56.14 ns
Mean pump time (minute) 85.91 91.62
History of diabetes mellitus Yes (n) 228 77 0.050
No (n) 230 52 '
History of cerebrovascular accider Yes (n) 431 126 ns
No (n) 10 2
History of MI within recent 30 days Yes (n) 403 117 ns
No (n) 42 8
History of COPD Yes (n) 19 3 ns
No (n) 423 123
Hemoglobin level (g/dl) Preoperative 14.30 14.32 ns
Postoperative 10.40 10.48

ARF: Acute renal failure; MI: Myocardial infarction; COPD: Chronic obstructive pulmonary disease; NS: Non significant
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ARF was observed in about 22% of the patients
after CABG in this cross-sectional study. In
different studies, the incidence of post-operative
renal impairment in cardiac surgery patients varied
from 3.5% to 31%.1? Although, based on the results
of the present study, only three important risk
factors were associated with the ARF in patients
undergoing CABG and no other appreciable
differences were found between the two groups
(ARF vs. non-ARF), several studies have
demonstrated some associations among
preoperative, intraoperative and postoperative risk
factors with ARF. One important risk factor
according to our study was history of hypertension.
Cooper et al. also showed that among coronary
artery bypass patients, the risk of ARF rose
monotonically from 0.6% to 1.6% as preoperative
systolic blood pressure rose from < 120 to = 160
mmHg. In addition, they found that body mass
index, a measure of obesity, was unrelated to the
risk of ARF, similar to our study. In contrast, body
surface area, an anthropometric measure estimating
overall body size, was inversely correlated with ARF
risk.33 The results of our study also revealed another
risk factor that obviously increased the possibility of
ARF among patients undergoing CABG and that
was history of diabetes mellitus. In the study of
Mangano et al. patients, who had previously had a
history of type I diabetes mellitus, had a 50% higher
risk of postoperative renal dysfunction.?

A similar association between ARF requiring
dialysis and impaired baseline renal function has been
noted in other studies.'’? Other important
independent risk factors in these reports included
New York Heart Association functional class IV
valve surgery, peripheral arterial disease, emergency
surgery, and the need for preoperative intraaortic
balloon pump. These risk factors have permitted the
creation of risk scores that can stratify patients into
categories of risk ranging from 0.4% to 21.4%.%

ARF requiring dialysis has also been associated
with increased mortality. In the Veterans
Administration study cited above, the 30-day
mortality rate in such patients was 63.7% compared
to 4.3% in those without ARF requiring dialysis.>*

It is still controversial whether or not age is
important in predisposing to ARF. Although
reduced functional capacities of the kidney in the
older patients is documented, a number of previous
studies failed to demonstrate any statistical
association between advanced age and the incidence
of renal complications, whereas some others
reported it ARF is more likely to develop in older

patient.? To explain the positive correlation, it has
been suggested that older patients may have a
reduced ability to cope with a critical circulation or
that they more frequently undergo high-risk
procedures.!” In our study, the mean age of ARF
patients was higher than that in the other group.

In contrast to our study, other studies
demonstrated that factors such as female gender,?
peripheral artery disease,!® congestive heart failure
(defined by New York Heart Association class 111 or
IV criteria), chronic obstructive pulmonary
disease, previous CABG surgery, aortic cross-
clamp and total cardiopulmonary bypass lasting at
least 2 hours were associated with an increased risk
of post-operative renal dysfunction. However, they
were not able to reveal low ejection fraction (< 0.3)
and previous unstable angina as statistically
significant risk factors of ARF.2 In Mangano et al.
the use of at least three inotropic drugs was
associated with an increased risk of postoperative
renal dysfunction. Moreover, the administration of
"renal-dose" dopamine did not decrease the
likelihood of postoperative renal dysfunction.?

This wide variability of the results could be due
to different criteria used for diagnosis, the number
and characteristics of centers involved in each study,
the patients’ features, and the size of the sample
which hinders data comparison among the several
performed studies.! Furthermore, the definition
chosen for renal dysfunction was arbitrary in each
study so the reported incidence of renal dysfunction
after cardiac surgery was significantly influenced by
the definition used in a given study.? We defined
postoperative renal dysfunction on the basis of an
absolute creatinine value (= 2 mg/dl) coupled with a
relative change in creatinine level (= 2 folds)
between the preoperative and the postoperative
period. This study showed that the mean changes of
creatinine level after surgery could be associated
with ARF.

Our study had the limitation of choosing
patients from a single center. Therefore, the
generalizability of the findings is limited. The model
needs to be tested broadly at multiple centers and to
be well represented by differences in gender, race,
and other risk factors to substantiate its applicability
to our society.

Despite the increased prevalence of ARF in the
CABG patients, studies showed that in most cases,
this is not a setious problem and it is easily
treatable. A lower proportion of patients (1.0 to
1.7% in different large series) develops ARF severe
enough to require dialysis.>?>
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Conclusion

Our data showed older patients were more prone to
affected by acute renal failure. Diabetic patients
should be considered as high risk patients and are
more likely to deteriorate by ARF.
Suggestions
1. Performing studies similar this study with larger
sample size
2. Sharing our results to other cardiac surgeon for
better management
3. And design studies with longer follow-up
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A retrospective cohort study on factors associated blood pressure using
multilevel modeling
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Abstract

Original Article

BACKGROUND: Hypertension is a health problem in Iran. Given the importance of this subject,
we reviewed the factors affecting the blood pressure in this survey.

METHODS: This retrospective cohort study was performed on 3961 male workers employed at
Isfahan Polyacryl Corporation (Iran) in health and safety executive between 1996 until 2008. In
this study, systolic and diastolic blood pressure (SBP and DBP) were considered as dependent
variables; body mass index (BMI), age, type of job, marital status, shift work and educational
level were considered as independent variables. MLwiN programmer version 2.1 was used to

analyze the data.

RESULTS: BMI, age, shift work, marital status and educational level had statistical significant
association with DBP. The result for SBP was similar to DBP except shift work and educational

level that had no statistically significant association.

CONCLUSION: The results can be considered in the industry to provide practical solutions to

reduce blood pressure.

Keywor ds: Blood Pressure, Cohort Study, Retrospective Study, Risk Factor, Multilevel Anal
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Introduction

High blood pressure (BP) is a major health issue
in both developing and developed countries. It is
asymptomatic, common and easily preventable, but
despite advances in medical sciences, its hazardous
mechanism is still unknown.! If untreated, this
chronic disease may result in fatal complications.

High blood pressure can lead to hypertension,
which is a major risk factor for overall mortality on
the global scale.2 About 1 of 3 United States (US)
adults, estimated as 68 million, have high blood
pressure,’ which increases the risk for heart disease
and stroke, leading causes of death in the US.#

The overall prevalence of hypertension is 17.8%
in Iran® and its prevalence in the age group of 30-55
years and more than 55 years is 23% and 50%,
respectively.

If hypertension is not treated, 50% of the
patients will die from coronary artery disease (the

most common cause of death in the US) and
congestive heart failure, 33% will die from stroke
(the third cause of death), and 10-15% will suffer
renal complications. Moreover, other organs such as
the eye and large vessels are affected by high blood
pressure.’

Hypertension can augment the devastating effect
of other cardiovascular risk factors like
dyslipidemia, smoking, diabetes and obesity.1"

According to recent studies, treating hypertension
reduces the complications of both types of diabetes.
For example, according to an epidemiological study
on diabetes, each 10 mmHg decrease in mean arterial
pressure reduces diabetic complications by 12%,
diabetes-related mortality by 15% and diabetic
microvascular complications by 13%.11 It should also
be  noted  that  hypertension  accelerates
atherosclerosis, leading to its 2- to 3-fold increase.?

Studies have showed the association of various
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Retrospective cohort study on blood pressure

factors like obesity,'>1* age,!> gender,!416-18 marital
status,!? quality of martied life,2022 smoking and being
exposed to cigarette smoke,!'81 loud noise at the
work place,?? workload,?* stress,?>2 diet and physical
activity,?’ and shift work,? with blood pressure.

Considering the importance of blood pressure in
health assessment and since the impact of risk factors
for high blood pressure may be different in each
condition, especially in industrial areas, this survey
aimed to longitudinally study of the factors associated
with blood pressure using multilevel modeling,

Materials and Methods

This retrospective cohort study was conducted
on all male employed workers of Isfahan Polyacryl
Corporation (IPC) located in Isfahan, Iran, between
1996 and 2008. A total of 3961 workers participated
in this study and 12,986 records of data were
derived from their medical records with average
reputation of 6 and mean interval of 2 years using
the census method.

Study admission criteria included being male and
permanent employee with at least 2 years of work
experience. Retired employees and those who died
during the follow-up period were excluded.

Since workers were legally obligated to attend
annual medical examinations, no obligations were
implemented by the researchers. Moreover, no
incentive or punishment was considered for
participation or non-participation. All the participants
joined the study willingly and their information kept
confidential. In the end, Medical Ethics Committee
of Tarbiat Modares University of Medical School
approved the study (code number: 5271065).

The blood pressure of both arms was measured
in the sitting position after 5 minutes rest, using a
calibrated mercury sphygmomanometer.
Furthermore, weight and height were measured by a
physician using calibrated equipment. Body mass
index (BMI) calculated by this formula:

BMI = Weight (kilograms)/[Height (meter)]2

Workers and staffs engaged in three groups:
routine rotating shift, weekly rotating shift and day
workers. The routine rotating and weekly rotating
shifts were scheduled with clockwise rotation plan
"2 morning shifts, 2 evening shifts, 2 night shifts
and 2 days off" and "3 morning shifts, 3 evening
shifts, and 1 day off every two weeks, Fridays always
off", respectively.

The morning, evening, and night shifts began at
7 am., 3 pm., and 11 p.m., respectively. Day
workers worked from 7 a.m. to 3 p.m. on weekdays,
Thursdays and Fridays off.

As we had an extra source of sample
dependency, which was related to laborers work
area in addition to subject repetition, trepeated
measure analysis was not able to analyze such data
and we had to use multilevel modeling. In this
context, regarding the definition of level, in
multilevel modeling, repeated measures at different
times for each individual was considered as level 1
and each individual was considered as level 2. In
addition, belonging of each individual to the
aggregate/contextual units (such as work place,
factory parts, region and so on) could be considered
as the level 3.%

Let the random variable Yiji denote the systolic
blood pressure (SBP) or diastolic blood pressure
(DBP) measurement at the i examination for the j®
individual in work area k. We then assume that Yi
satisfies the following general multilevel model:
Yin= Bo+ PrAgejk + PBMIj +B3Educationjt B4
Shift Work ikt [35 JOb Typeiik-i- BgMarriagei;k + v +
ujk t Sijk
where i ~N(0, 62), wx ~N(0, 62), vii ~N(0, 62)
and k = 1.76, j = 1.3961 and I = 1,2,., nj (in
average n;="7)

N(u, 0?) is symbol of normal distribution with
mean p and variance o2.

Multilevel models were fitted using MLwiN
version 2.1. Parameter estimates were obtained by
restricted maximum likelihood estimation (REML).
An F-statistic was used to test the significance of
the fixed effects with number of degrees of freedom
computed using the containment method. The
likelihood ratio statistic based on REML likelihoods
was used to test the significance of the random
effects. The Inter-Class Correlation (ICC) was used
to test the proportion of total variance (i.e., cluster
plus individual variance) that was attributed to the
cluster level. Normality of two latent random effect
(v . and u) and error term (e) tested using
Kolmogorov-Smirnov test (KS-test). Also, the
probability value of 0.05 or less (P =< 0.05) was set
to know the significance level.

Results

From 1996 to 2008, 3961 male workers who
worked at 76 work places underwent the annual
health examination. Table 1 represents the
frequency distribution of baseline characteristics of
the participants at their first health examination.
According to this table, most subjects were married,
aged over 40 vyears, had lower than diploma
education and were day workers and blue-collar
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workers. The percentage of overweight, high DBP
and SBP were 49.8%, 2.7% and 4%, respectively.

Table 2 and table 3 show the summary of beta,
their standard errors and statistical significance
using multilevel modeling for the relationship
between predictor variables on SBP and DBP,
respectively. According to the results, BMI, age,
marital status, shift work and education level had
statistical relationship with DBP.

The result for SBP was similar to DBP, except
shift work that had no statistical relationship.

In addition, significant parameter of variance
model (62, 62) showed that multilevel molding was
a convenient model. The ICC was calculated to be
38% and 48% for DBP and SBP, respectively. These
percentages represented the proportion of total
variance (i.e., cluster plus individual variance) that
was attributed to the cluster level observations share.
Also, KS-test showed the normality of the two latent
random effect of u (P = 0.12), v (P = 0.09) and error
term (e) (P = 0.07).

Discussion

Since hypertension is a chronic disease that
imposes heavy treatment and care costs,’ this study
was performed to investigate the factors associated
with blood pressure.

Gholami-Fesharaket al.

In this study, the BMI showed a positive
relationship with systolic and diastolic blood
pressure, indicating that obesity causes systolic and
diastolic hypertension. The direction and significance
of this relationship were congruent with the findings
of previous studies. The direct correlation between
obesity and blood pressure has been confirmed in
several studies.!>1* In our study, each 1-unit increase
in BMI elevated systolic and diastolic blood pressure
by 0.72 and 0.55 mmHg, respectively.

Age also had a direct association with systolic
and diastolic blood pressure. Each one-year increase
in age elevated systolic and diastolic blood pressure
by 0.40 and 0.47 mmHg, respectively. Several
cohort and cross sectional studies have confirmed
the direct relationship between blood pressure
increase and aging in different societies.!530

We found a significant relationship between shift
work and diastolic blood pressure; however, no
relationship was observed between shift work and
systolic blood pressure. In DBP, the results showed a
difference in blood pressure between day workers
and routine rotating shift workers. Diastolic blood
pressure was lower by 0.76 mmHg in routine rotating
shift workers when compared to day workers. This
finding was similar to some reports’-32 but
incongruent with some others.33-3

Table 1. Frequency distribution of baseline characteristics in workers at their first health examination

Variable Level n %
Age (year) <25 606 15.3
25-40 2270 57.3
40 > 1085 27.4
Marriage Married 3145 79.4
Single 816 20.6
Education Lower Diploma 1588 40.1
Diploma 1410 35.6
Associated degree 495 125
Bachelor’s degree or upper 467 11.8
Shift work Weekly rotating shift workers 301 7.6
Routine rotating shift workers 1731 43.7
Day workers 1933 48.8
Type of job Blue-collar workers 3680 92.9
White-collar workers 281 7.1
BMI (kg/m?) <25 1988 50.2
>25 1973 49.8
DBP (mmHg) <90 3854 97.3
>90 107 2.7
SBP (mmHg) < 140 3803 96
> 140 158 4

SBP: Systolic blood pressure; DBP: Diastolic blood pressure; BMI: Body mass index
* Person who performs manual labor
* Person who performs works in an office environment and may involve sitting at a computer or desk
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Table 2. Multilevel regression results for assessing the effect of predictor variables on systolic blood pressure

95% ClI

Variables Beta Se —— B
L ower Upper

Age (year) 0.40 0.02 0.36 0.44 <0.001

BMI (kg/m?) 0.72 0.04 0.64 0.80 <0.001

Education <0.001
Lower diploma 1.94 0.61 0.74 3.14 < 0.001
Diploma 1.95 0.60 0.77 3.13 0.001
Associated degree 2.51 0.74 1.06 3.96 0.001
License or upper Reference category

Shift work 0.586
Weekly rotating shift workers  0.42 0.66 -0.87 1.71 0.262
Routine rotating shift worker 0.37 0.39 -0.39 1.13 0.171
Day workers Reference category

Type of job
Blue-collar worker -1.19 0.73 -2.60 0.22 0.05
White-collar worker Reference category

Marriage
Married 5.55 0.56 4.45 6.65 <0.001
Single Reference category

BMI: Body mass index; Df: Degree of freedom
O'e2 = 86.24, O',f =77.62; 0',,2 = 2.40; Intra-class correlation coefficient (ICC) = 48 %

Table 3. Multilevel regression results for assessing the effect of predictor variables on diastolic
blood pressure

Variables Beta Se _ 9wCl B
L ower Upper

Age (year) 0.47 0.01 0.45 0.49 <0.001

BMI (kg/m?) 0.55 0.03 0.49 0.61 <0.001

Education 0.002
Lower diploma -0.56 0.44 -1.42 0.30 0.102
Diploma 0.39 0.43 -0.45 1.23 0.182
Associated degree 1.13 0.54 0.07 2.19 0.018
License or upper Reference category

Shift work 0.026
Weekly rotating shift workers -0.45 0.47 -1.37 0.47 0.169
Routine rotating shift workers -0.76 0.28 -1.31 -0.21 0.003
Day workers Reference category

Type of job
Blue-collar worker -1.01 0.63 -2.24 0.22 0.054
White-collar worker Reference category

Marriage
Married 5.68 0.41 4.88 6.49 <0.001
Single Reference category

BMI: Body Mass Index; Df: Degree of Freedom
082 =060.27; Gi = 32.89; G,,z = 4.24; Intra-class correlation coefficient ICC) = 38%
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However, it should be mentioned that since the
effect of shift work on individuals generally depends
on the occupation, personal characteristics,
workplace environment and specifications of the
shift work,%37 this relationship could be due to other
reasons such as the variability of the work time, more
income, better rest and especially more thinness of
the shift workers as compared to day workers.

In our study, being married was showed statistical
relationship with systolic and diastolic blood
pressure. Married participates had lower blood
pressure compared with single participates. This
difference was 5.55 mmHg for systolic and
5.68 mmHg for diastolic blood pressure. This may be
because of the quality of married-life. Holt-Lunstad
et al. reported that marriage itself did not affect blood
pressure and stated that the quality of married-life
and couple’s satisfaction was effective in lowering
blood pressure in married individuals.*> Moreover,
Lipowicz et al. found that men who were never
married had higher levels of blood pressure when
compared to matried men. They used psychological
indices (more stress and less social support),
nutritional status, and economic situations of living a
single life to justify this finding.!?

Our findings showed no relationship between the
type of job and diastolic and systolic blood pressure.
Education also showed a significant relationship with
systolic and diastolic blood pressure.

We found that individuals with higher levels of
education had higher levels of DBP and SBP, which
could be due to more responsibility and special
managerial risks in people with higher education; this
relationship is not supported in SBP.

At the end, some of the advantages of this study
are its longitudinal design, using multilevel modeling
for fitness, adequate sample size and homogeneity
of the study population, calculation of BMI and
blood pressure indices in the clinic using height and
weight and measurement of blood pressure by
experts. However, lack of access to the family
history of hypertension in close relatives, inability to
evaluate the amount of rest and sleep, income,
stress, job satisfaction, and smoking habit as
confounding factors.

Conclusion

The results of this study demonstrated obesity as a
risk factor for high blood pressure. So, an
appropriate approach to decrease obesity, as a risk
factor of hypertension, is to use incentive policies
such as encouraging the staff to use low-fat

Gholami-Fesharaket al.

vegetable-rich diets and increase their physical
activity.

Furthermore, considering the effect of marriage
on blood pressure, counseling sessions ate
recommended for married couples in order to
enhance the quality of married life. Such counseling
sessions can also be held before marriage to help
individuals make correct decisions regarding their
future life. Moreover, supporting single individuals
tinancially is effective in lowering blood pressure.
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Aortic valve streptococcus group B endocarditis post-extracorporeal shock
wave lithotripsy

Mohsen Meidani®, Mahboobeh Taghavi(z), Morteza Abdar Esfahani®

Abstract

Case Report

BACKGROUND: Sub-acute left-sided bacterial endocarditis is a serious condition that may
present with variable clinical manifestations. Its symptoms include both sterile and infected

emboli, and various immunological phenomena.

CASE REPORT: This report presents a 55 year old man with frequency and dysuria after a
lithotripsy and several admissions with urosepsis. Due to the suspicion of infective endocarditis
echocardiography was done which confirmed streptococcus group B endocarditis.

CONCLUSION: Streptococci group B is one of the rare causes of infective endocarditis, but it was

observed after various producers such as lithotripsy.

Keywords: Group B Streptococci, Infective Endocarditis, Lithotripsy
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Introduction

Infective endocarditis is a cardinal disease that can
appear in acute and sub-acute pattern. The acute
form of this disease is typically caused by
staphylococcus aureus and can disturb the valve
from a few days to weeks. Moreover, the disease
can progress in just a few days. Sub-acute infective
endocarditis is usually caused by viridans
streptococci, enterococci, coagulase-negative
staphylococci, and gram-negative coccobacilli
during days to weeks and has less toxin signs.! The
prevalence of infective endocarditis remained
almost constant from 1970 to 2000 and is about 3.6
to 7 cases per 100000 in a year.! Some risk factors
that can increase infective endocarditis prevalence
are rheumatic heart disease, congenital heart disease,
IV drug use, cardiac internal devices, and generative
diseases.! Today, in the general population the most
common organisms of native valve endocarditis are
staphylococcus aureus and streptococci group B is
one of the most rare causes of infective
endocarditis.!?

Case Report

A 55 year old man referred with the chief complaint
of frequency and dysuria, and urinary tract
infection. Examination of the patient showed 4 to 6

mm renal stones in right kidney, 3 small stones in
the left kidney, and also a cortical cyst with 56 mm
width in the right kidney. Extracorporeal shock
wave lithotripsy was done for him and fever
progress was observed for 4 days. He was treated
with ceftriaxone and his general condition improved
slightly, but his fever persisted. Kidney sonography
was repeated and showed small 3-4 mm stones in
both kidneys without abscess and hydronephrosis.
Because of continuing fever and hematuria, with
urosepsis diagnosis the patient was admitted and
started on antibiotics that contain gentamicin,
ciprofloxacin and ceftriaxone, but he was referred
to our center because he did not respond to
treatment. On admission physical examination was
normal except temperature = 39.7 °C, HR = 90
min, RR = 26 min, Bp = 135/80 mmHg.
Hemodynamic pattern and ECG were normal.
Fever workup was done for him. Blood culture was
positive for streptococci group B in first and third
days after admission. Hematologic and serum
chemical laboratory data are shown in table 1.
Although cardiac examination was normal,
due to continuing fever and  bacteremia
echocardiography was done to find the source of
infection of urinary system and bacteremia.
Echocardiography showed normal ejection fraction
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(60%), mild Al, and vegetation on aortic valve
(Figure 1). Antibiotic therapy was started and
continued for 4 weeks.

Figure 1. Parasternal long axis view showing vegetation
on noncoronary cusp

At the end of the course of medical therapy the
patient was well and had shown a good response to
antibiotic therapy, and thus did not need cardiac
surgery. The patient was discharged when blood
culture was negative and the level of ESR was
decreased. In 2 years follow-up, he was well without
any complications.

Discussion

Streptococci group B is a rare cause of infective
endocarditis.2 However, it involves both normal
valves and abnormal valves and is one of the causes

leading to high prevalence of embolic morbid native
valve endocarditis.! Streptococci group B is common
in pregnancy, and is one of the causes of neonatal
sepsis.> It was observed in a few reports about
streptococci group B infective endocarditis that in
renal transplant patients and submandibular cellulitis
the signs of infective endocarditis usually coexist with
under lying diseases.#¢ According to previous
research a rare case of infective endocarditis was
reported after extracorporeal shock wave lithotripsy
and this case had valvular disease.”

Our case is one of the very rare presentations of
infective endocarditis of streptococci group B that
occure after extracorporeal shock wave lithotripsy.
The patient after lithotripsy was febrile which
continued after antibiotic therapy with urosepsis
diagnosis. In order to stop the fever and due to lack of
response to antibiotic therapy, although the patient
had native valve without any history of cardiac disease,
the advanced workup was started. The vegetation on
aortic valve was seen in echocardiography.

Conclusion

Although streptococci group B is one of the rare
causes of infective endocarditis, it is seen after
various procedures such as lithotripsy. Streptococci
group B infective endocarditis must be considered
in patients who are exposed to lithotripsy and
unknown origin of sepsis.
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Table 1. Hematologic and serum chemical laboratory data

Variables
Hematocrit (%)
Hemoglobin (g/dl)
White blood cell count (per mm3)
Differential count (%)
Neutrophils
Lymphocytes
Eosinophils
Basophils
Platelet count (per mm3)
Mean corpuscular volume (m3)
Erythrocyte sedimentation rate (mm/hr)
Prothrombin time (sec)
International normalized ratio
Sodium (mmol/liter)
Potassium (mmol/liter)
Glucose (mg/dl)
C-reactive protein

Other hospital This hospital
30.3 32.7
9.7 11.3
6000 7000
66 82.3
32 12.3
2 3.4
2
173000 195000
82.6 83
80 121
15 16
1.2 1.3
126 131
4.1 3.8
86 90
+ ++
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A rare anomalous origin of left subclavian artery from the circle of Willis in
combination with right sided aortic arch: A case report

Alireza Ahmadi(l), Seyed Ali Sonbolestan®

Case Report

BACKGROUND: One of the rare aortic congenital abnormalities is right sided aortic arch which
is occurred in approximately 0.1% of the population. The anomalous origin of the subclavian
arteries has also been reported.

CASE REPORT: In this study, a case of a right-sided aortic arch with anomalous left subclavian
artery origin from the cerebral arteries is presented which was diagnosed in Computed
tomography angiogram (CT angiogram) and angiography of a 10-year-old boy referred due to
recurrent chest pains during two weeks before admission and pulselessness of his left upper
limb and left carotid artery.

CONCLUSION: Many of the congenital vascular anomalies may have no obvious signs or
symptoms and therefore the exact history and physical examination could help us in better
diagnosis. Besides, some of these anomalies are associated with other abnormalities of other

body organs particularly the cardiac system.

Keywords: Congenital Anomaly, Great Arteries, Pediatric
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Introduction

Congenital abnormalities of the aortic arch are
sometimes diagnosed in imaging. These abnormalities
usually are recognized by accident during imaging for
other purposes but it is very important to differentiate
the life threatening forms from the other ones.! A
right sided aortic arch could be diagnosed in about
0.1% of general population and about 50% of these
have an aberrant left subclavian artery.2? The aberrant
left subclavian artery may happen without any
concurrent anomaly however it is the most frequent
anomaly which is associated with a right aortic arch.*>

In this study, a case of a right-sided aortic arch
with anomalous left subclavian artery origin from
cerebral arteries is presented which was diagnosed in
computed tomography angiogram (CT angiogram)
and angiography of a 10-year-old boy who referred
due to recurrent chest pains during two weeks before
admission and had pulselessness on left carotid and
left upper limb arteries.

Case Report

A 10-year-old boy referred to the pediatric
cardiology clinic of Chamran Hospital, Isfahan

University of Medical Sciences, Isfahan, Iran on 1-
May-2012 with a chief complaint of recurrent chest
pain from two weeks ago. He had an atypical chest
pain in the 4™ and 5t left intercostals areas without
any radiation which lasted for several minutes. He
had no other symptoms though.

In physical examination, the pulses of left upper
limb and left carotid artery were not detected;
however, the other pulses were normal. He had no
cyanosis or clubbing in his extremities. In heart
auscultation, the S1 and S2 sounds were normal and
a grade I-II/VI systolic ejection-type murmur was
heard on the left sternal border. The other
examinations were normal.

No abnormal findings were revealed in
electrocardiography.

The cardiothoracic ratio was in upper normal
range and the pulmonary vascular markings were
normal in chest X-ray (CXR). The right sided aortic
arch was observed in figure 1.

The main abnormal findings in
echocardiography included mild mitral valve
prolapse (MVP) and tricuspid regurgitation (TR)
with a pressure gradient of 25 mmHg. Besides, the
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A rare anomalous origin of left subclavian artery

right sided aortic arch was observed.

In CT angiogram, the left carotid artery was
significantly narrower than the right one which
seemed to be dilated for enough cerebral
circulation. Moreover, as a rare anomalous finding,
the left subclavian artery aroused from this narrow
carotid artery and the left vertebral artery originated
from this subclavian artery (Figures 2.A and 2.B).

Figure 1. The patient’s chest X-ray

Thereafter, the patient underwent the left heart
catheterization. The arterial catheter passed from

Figure 2. Patient’s CT angiogram; (Ajleft image,) and (B, right image); (A) left carotid

the femoral artery into descending aorta (DAO),
ascending aorta (AAO), and left ventricle (LV),
respectively. It entered into the right and left
coronary arteries (RCA and LCA) normally.

Systemic sample was saturated. In addition, it
entered into the right subclavian and right carotid
arteries, but it could not enter into the left
brachiocephalic artery.

LV, coronary arteries and aortic root injections
revealed no pathologic findings. The right sided
aortic arch was observed again. Aortic arch injection
in the right anterior oblique view showed normal
right subclavian and right carotid arteries and also
showed with no connection of the left subclavian
artery to the aortic arch.

Selective right carotid artery injection showed
opacified left subclavian artery. The left subclavian
and left vertebral arteries supplied from the circle of
Willis  (right vertebral artery). Selective right
subclavian artery showed no anomaly (Figures 3.A,
3.B, and 3.C).

Following the whole procedures, the patient was
discharged and was advised to refer periodically for
clinical follow-up.

artery was significantly narrower than the right one; (B) the left subclavian artery aroused
from this narrow carotid artery

Figure 3. The catheterization findings of the patient; (A, left image), (B, middle image), and
(C, right image)
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Discussion

In this rare case, a child was presented who had no
signs and symptoms except an atypical chest pain and
the pulselessness of his left upper limb and left carotid
arteries, and finally was diagnosed as the right sided
aortic arch with isolated left brachiocephalic artery.

The right sided aortic arch is an anomaly which
is seen in different types. One of them is its
association with an isolated left subclavian artery. In
this rare anomaly, the left subclavian artery does not
originate from the aortic arch but it is connected to
the left vertebral artery and therefore the circle of
Willis provides its blood flow and it may cause
subclavian steal syndrome in some cases.¢

According to the embryologic bases, the left
subclavian and the left carotid arteries are derived
from the left seventh inter segmental artery and the
left third aortic arch, respectively.” Besides, the right
sided aortic arch is the consequence of a breakage in
the left fourth arch of primal vascular ring and the
isolated subclavian artery is the result of breakage in
two places of the left fourth arch.

Due to the amplified blood flow of the vertebral
artery in an inverted direction, in this anomaly some
degrees of ischemia may happen in vertebrobasilar
territory and this ischemia may cause some
abnormalities during the fetal development.?

On the other hand, increased upper limb activity
may result in reduction of cerebral blood flow and
cause some steal syndrome symptoms.

In another study, this anomaly was observed in
association with patent ductus arteriosus (PDA) and
ventricular septal defect (VSD)® which were not
detected in our patient. In different studies, it was
mentioned that it is very rare to have a right sided
aortic arch without any concurrent congenital heart
anomaly.%10

In this study, the echocardiography, CT
angiography and catheterization were used for the
diagnosis. One of the other suitable procedures in
patients like this is Doppler ultrasound which could
show the flow in neck or cranial arteries.
Furthermore, findings of CT scan and magnetic
resonance imaging (MRI) can show the effects of
this anomaly on the brain tissue per se.

In conclusion, many of the congenital vascular
anomalies may have no obvious signs or symptoms
and therefore -particularly in the field of pediatrics-
the exact history and physical examination could
help us in better and faster diagnosis. Besides, some
of these anomalies are associated with other
abnormalities of other body organs particulatly the
cardiac system. Imaging modalities can be used in
these diagnoses.
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Suggested indications of clinical practice guideline for stem cell-therapy in
cardiovascular diseases: A stepwise appropriate use criteria for regeneration therapy

Mohaddeseh Behiati(l)

Short Communication
Abstract

Despite astonishing progress concerning cardiovascular diseases, patients are still suffering
from complications of acute insults. Due to reverse remodeling and improper myocyte
rebuilding, heart failure has become a common problem these days which needs more powerful
myocardial reconstructing strategies. Indeed, no option cases afflicted with non-healing
peripheral vascular diseases; refractory stable and unstable angina is the other field with paucity
of proper treatments. For these cases, stem cell-based therapies became optimistic treatment,
but lack of guideline-based indications regarding stem-cell is still a major problem which limits
application of these cells for such end-stage cases. Here, an outline of appropriateness criteria
for stem cell-based therapy is suggested.

Keywords: Appropriate Use Criteria, Clinical Practice Guideline, Cardiovascular Diseases, Stem Cells
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Introduction

Despite the astonishing progress made in
interventional cardiology, cases are still suffering
from complications of acute events. Conflicted
cases are most often survived from acute insults but
deleterious effects of negative remodeling on future
outcomes of patients are devastating. Unfortunately
in some instances, the vicious cycle of progressive
compensatory remodeling cannot be broken by
reperfusion strategies and patients ultimately
manifest signs and symptoms of poor ventricular
function. Thus, myocyte rebuilding and vascular
rebuilding seem to be necessarily adjoined.

The field of stem cell therapy for myocardial
regeneration began to expand gradually. Since now,
several clinical trials of cell transplantation in the
setting of acute myocardial infarction (AMI) have
been performed. Various stem-cell types and
delivery roots have been examined for better
efficacy with the goal of perseveration of left
ventricular pump function and prevention of
developing heart failure. In the case of neglected
cell salvage in acute setting, recovery of the failing
heart is essential. Much work is needed to be done
by stem-cells to re-establish dead myocytes
surrounded by fibrous tissue. Stem-cells opened
new horizons in the treatment of patients with heart
failure irrespective of the etiology. Cellular

therapeutic options are also applied for the
treatment of refractory angina pectoris. As a matter
of fact, stem-cells with high differentiation capacity
have the potential to be used for different clinical
scenarios, in which peripheral vascular diseases are
not exclusion. Disorders related to vascular
insufficiency as chronic non-healing wounds have
been shown to be improved using cell-based
approaches as well.

Despite proved efficacy and safety of cell-based
interventions, lack of specific guidelines limit their
broad applications especially in acute setting.
Indeed, some might not be familiar with the
concept of cell-based therapies for acute situations
and keep this option just for chronic end-stage
cases. Additionally, cellular approaches contain a
broad category as pure or modified stem-cells or
recruitment and mobilization of stem-cells using
chemotactic agents.!> The paucity of constructed
guidelines for cell-based approaches in the field of
cardiovascular diseases partly backs to ethical issues.
Go with guideline (GWG) approaches are not yet
paid attention for cell strategies as for other state-
of-art medical managements. In any case, availability
of guidelines makes both physician and patients
confident about the accuracy of the decisions.?

Currently, appropriate use criteria (AUC) are
generated and updated for various cardiovascular
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diagnostic and therapeutic tests under support of
several professional organizations. AUC includes
three categories as “appropriate” (acceptable and
reasonable), “uncertain” (generally acceptable and
may be reasonable) or “inappropriate” (acceptable
and is not reasonable).* In order to shed more lights
on cellular strategies, the need for development of a
unified guideline is obvious.

To scheme such an outline published
randomized clinical trials (RCTs), non-RCTs and
case series articles have been selected and their
inclusive, non-inclusive and exclusive criteria have
been evaluated. All criteria have been collected and
this scheme was approached.

Discussion
An outline of AUC-based indications, uncertainties

and contraindications of cell-based interventions for
cardiovascular diseases is presented in table 1.
However, it is just a scheme and its development
needs a technical panel of physicians to review and
score vast of clinical scenarios as how likely it would
improve outcomes or survival of a patient. This
proposed scheme is based on current understanding
of technical capabilities and potential benefits of this
treatment. Proposed panelist team to give the rate of
indications should include interventional cardiologists,
non-interventional  cardiologists,  cardiovascular
surgeons, health outcomes researchers, medical
officers from a health plan, basic researchers expert in
the field of stem cell-based therapies and members of
data and safety monitoring board (DSMB). Certainly,
these shared evidence-based tips are not intended to
replace clinical experience and judgment.

Table 1. A suggested scheme for appropriate use criteria (AUC)-based indications; uncertainties and contraindications of

cell-based interventions for cardiovascular diseases

General cardiovascular conditions AUC category

Age range (1-65 vy)

A

Application of good manufacturing practice (GMPYassessment of cell viability and product stg A
Lactating women, pregnant females, women planminigecome pregnant or unwanted pregné I
to use appropriate birth control strategies [Intterine device (IUD), the pill and etc.] before a

two months after cell based treatments
Uncorrected anemiiHb < 8.5 mg/d|

Thrombocytopenia (< 100,0Q0) or platelet counts < 10% above the upper limhih@rmal (ULN)

White blood ce (WBC) count < 2.5 /t

Liver diseas([liver enzymes > 2x norm dnternational normalized ratidNR) > 1.5]

Active infection manifested by fever, WBC > 15000 or <@

Severe chronic obstructive pulmonary disease ucal@inuous use of bronchodilators or ster

Serious c-morbidities withlife expectancy < 1 ye
Patients with poor compliancunlikely follow-up)
Chronic inflammatory diseas

I
I
I
I
I
Severe renal failureserum Cr > 15-250 mmol/l) or hemodialysi I
I
I
I
I
I

Known active or chronic infectious disefAcquired immunodeficiency syndromAIDS), Hepatitis
C virus (HCV), Hepaititis B virus (HBV), Treponemallidum, Cytomegalovirus infection, etc.]

Primary bone marrow disea:

Patient is unwilling about the performance of-based strategi

Persistent cardiogenic shock after 72 h

Significant valve diseas[Aortic stenosis AS) with Left ventricle/Aortic valve LV/AQO) gradient <

1.5 cm 3, severe mitral or aortic stenosis anditmahregurgitation greater than moderate]

Any severe concurrent medical problem as s
Acute myocarditi
Coagulopathy or bleeding disters

Poorly controlled insuli-dependent diabetes (HbA1C > 7 or presence of pratifre retinopath

Alcohol consumption and substance al
Organ transplant recipie
Malignancy or use of immune suppressive medica

Current smokin unless cessation of smoking at least two weeksée&forollmer
Left ventricular (LV) thickness of < 7 mm determihiey echo in the target areas of cell injec
Presence of echocardiography confirmed intraca thrombus, left ventricular aneurysm &

massive calcification of the aortic valve
Hematology disea:

Multi-organ failurt
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Clinical practice guideline in CVD stem cell-therapy

Table 1. A suggested scheme for appropriate use criteria (AUC)-based indications; uncertainties and contraindications
of cell-based interventions for cardiovascular diseases (Continue)
Patients with cognitive or psychiatric problemshieao provide informed conse I
Sensitivity to Penicillin, Streptomycin, GentamicAmphotericin B, contrast agent materials |
used for cell preparation
Allergy to Aspirin, Clopidogrel, Hepar I
Active bleeding including blood on urine dipstickfecal occult bloo I
Anticipated inability to aspirate patient's bonerraa or draw enough blood volume needed
stem cell isolation and preparation
Uncontrolled arrhythmi
Constant atrial fibrillation/flutterunless paced in a regular rhytt
Presence of mechanical aortic or mitral prosthetlive
Stem celltracking
Cardiac imaging after cell delivery in a timely ma
In-vitro and ir-vivo assessment of cell poten[using cell invasion and migration assays
imaging protocols as Cardiovascular magnetic resoméCMR), respectively]
500(-10,000 IU unfractionated heparin after sheath timefor percutaneous cell delive
pecific conditions (Non-ischemic cardiomyopathies
Il children with cardiomyopathy due to a-cancer agen
Ejection fraction (EF) lesequa or less tha 35% with evidence of congestive heart fai
Symptomatic patients for more than one yeaNew York Heart AssociationNYHA Il -1V)
despite optimal pharmacologic therapy for more tBanonths
NYHA Il have been hospitalized with a dilated cardiyopathy related conditis
At least 7% reversibility and viability showed byafear stud
Confirmed diagnosis of n-ischemic cardiomyopathy with normal coronary anggqdpy
Serum E-type Natriuretic Peptide (BNP) level > 100 pg/
Heart transplantation is contraindice
NYHA |
Acute left and/or right sided failu
Documented latest ejection fraction > 4
Indication for surgical ventricular reconstructionmitral valve repai
Coronary angiography with significant stenosis aate to revascularizati
Recurrent myocardial ischemia or recacute coronary syndromACS) within last 28 day
Known severe prexistent left ventricular dysfunction (EF10%) prior to randomizatic
Cardiomyopathy due to a r-treated reversible cause as thyroid disease, diablise, et
Manifest ventricular asynchro
Recent cerebrovascular disease within last 60
History of syncope during the layeal
Evidence of lif-threatening arrhythmia in the absence of a defitboit (such as no-sustainec
ventricular tachycardia iz 20 consecutive beats, sustained ventricular taolje lasting 30
seconds or more, complete second or third degree béock in the absence of a functionil
pacemaker) or QTc interval > 550 ms
Previous myocardial infarctic I
Congenital heart disease and chromosomal abnoy I
Weight >140k; I
Symptomatic patients with ischemic cardiomyopathg &F I-IV NYHA class/stage D, fc at A
least three months despite full medical treatments
Severe and persistent HF with EF < 35% and oriligiangina classes Il to IV
Significant coronary he: disease not amenable to revascularization or iciffe coronar
revascularization during last 6 months
Presence of a defect identified by nuclear ima
History of G-wave MI with a residual akinetic and nonviable
Scheduled for surgic revascularization within few days (< 2 weeks) & thitial screenin
Enc-stage or uncontrollable congestive heart failuhetit continues infusion catecholamin
Patient is scheduled for heart transplanti
Patients requiring surgiccorrection of LV aneuris
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Table 1. A suggested scheme for appropriate use criteria (AUC)-based indications; uncertainties and contraindications of
cell-based interventions for cardiovascular diseases (Continue)

General cardiovascular conditions AUC category
Aortic aneurysm > 5.5 cnincluding dissecting aneurys I
Inability to walk on a treadmill except class IVgama patients, who will be evaluated separ: I
Implantable cardiovert-defibrillator shock within 30 da' I
Revascularizatic within 30 days of conse I
Severe refractory chest pain and -revascularizable coronary disease in diagnosediliesangin A

pecific conditions (Chronic stable angina AUC categor
Minimum 7 episodes of chest pain/WK despite of optimal meddicarapy for at least 4 weel
Canadian cardiovascular class (CCS) class Il azhinic refractory CP with exercise limitation (
10 min on Bruce) Ill/IV FC, no candidacy for revakwization, presence ef 1 myocardial segmer
with ischemia features determined by nuclear inggividence of inducible myocardial ischemia
History of successful or partially successful cagnartery bypass surgery (CABG) within
months or coronary intervention within last 60 day
Specific conditions acute myocar dial infarction (AM1)
AMI with a fixed perfusion defect more than 10%Laf mass on single photon emission compt
tomography (SPECT) after 72 hours
Still symptomatic patient witextensive AMI after successful reperfusion and dubntery repail
as well as repair of other significant lesions am+tulprit arteries
AMI with successful recanalizatio[Thrombolysis in myocardial infarctio(TIMI) 2-3] and
impaired reperfusion [myocardial blush O or 1 & ¢md of the procedure and ST segment reco A
less than 50% 1 hour after percutaneous corongyvention (PCI)]
Lack of resolution of S-segment elevations after thrombol A
Still symptomatic patients with AMI alr treatment by primary PCl (PPCI) withi-12 hours o
chest pain (CP) or initial treatment with thromtsisywithin 2 hours followed by PCI within 2 A
hours of CP onset
Still symptomatic AMI cases with EF 45-50% and significant regional wall motion abnorma
in the territory of infarct related artery (IRA) thin 24 hours after PCI of IRA, treated by PP
within 24 hours of the onset of CP or initial treant with thrombolysis within 12 hours followe
by PCI within 24 hours of the onset of CP, NYHA& and no need for immediate CABG
Ungraftable no-viable fibrotic area during mitral valve replacem@iVR) or CABG
Verification of coronary bloodflow thromolysis in myocardial infarctionTIMI) 3 before
application of cell-based therapies
Final coronary angiography in order to ascertaisseé patency, absence of embolization
unimpeded flow and TIMI count
Evaluation of periprocedul safety measures by checking cardiac enzymes ataheafter ce-
based therapies
AMI with successful reperfusion within 24 hourseafsymptor I
Indication for immediate CABG after Al I
Mechanical complications of AMimyocardial rupture cinterventricular septum and LV free we
papillary muscle rupture)
IRA with TIMI flow < 3 by the time of cell injectin I

pecific conditions peripheral vascular disease
Ischemic and refractory peripheral vascular disg@3¢éD) or with rest pain of the index lirr
(Rutherford category 4) defined as pain requiringlgesia (> two weeks) that occurs at night o A
rest or dry gangrene as signs of end stage vastiskaise

Refractory ambulatory critical limb ischerr(Rutherford score 4/5), ischemic lower extremityr-

healing ulcers (Grade Il of Wagner's classificgtidume to infra-inguinal disease present for > 4kse:
Claudicatior at 100 meters or peak walking time of 1 to 6 mieuia two exercise tests apart b
weeks on graded treadmill with Ankle brachial ind@Bl) < 1.0, monophasic Doppler waveforn
at posterior tibial artery and dorsalis pedis grteith toe pressure < 30 mmHg, ankle pressure < A
mmHg or toe pressure < 40 mmHg, flat or barely gtilks pulse on volume recording, toe bract
index< 0.35 or Ill, TcPO2/TcO2 of 40 mmHg, reduced TCpO2 (< 30-45 mmHg) at calf reusc
Moderate or severe lin-threatenin peripheral arterial disea (PAD), defined as ABI < 0.7 in tw
consecutive examinations at least 1 week apariphpal arterial obstructive disease (PAOD)
Fontaine class [lIb, 11l or 1V], distal arterial dasion of two of the following lower extremit
arteries: anterior tibial, posterior tibial, and-qeeal
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Table 1. A suggested scheme for appropriate use criteria (AUC)-based indications; uncertainties and contraindications
of cell-based interventions for cardiovascular diseases (Continue)

General cardiovascular conditions AUC category
No option patients as cases amenable for each dfindiscular reconstruction, defined as c:

with prior vascular reconstruction, diffuse muléiggnent disease, inability to locate a suitable \ A

for grafting, or extensive infra-popliteal disease

Gangrene (Rutherford 6) or |-existing major tissue lo I
Unstable anginaMyocardial infarction Ml), stroke,Congestive heart failureCHF) (class Il or
IV) within 6 months of study or presence of coratig that preclude general anesthesia

Active infection in the affected I

Eligible patients for traditional endovascular argical treatments for PV

Popliteal vascular entrapment syndr¢

Trane-metatarsal or higher amputationsthe affected limb or amputation required withincys
Gastrointestinal bleeding within last 3 mor

Surgery or trauma within the last 2 mor

Successful bypass operation or intervention withelast 3 montt

Subjects not likely to be benefited with maximdétated medical therapy for PVD including s
smoking, control of blood sugar, blood lipids, bopressure and treatment with aspirin and . I
cilostazol (unless medically contraindicated)

Stem cell reatment within the past 6 mon

Patient is unwilling to receive Aspirin and clopgiel

Ischemic ulcers with infectious sympton> Grade 3 of Wagner classificati

Coronary angioplasty within the past 1y

Requiring major amputatiorat or above the ankle) within 4 weeks of starting tifeatmer
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