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Director in charge 

I am delighted to inform the third edition of 

Iran's first all-English nutritional journal has 

published, thanks to the tireless Oregano 

team endeavor. Firstly, I want to express my 

gratitude to everyone who participated in this 

edition, especially the team of our Editorial 

board which are B.s. students of varastegan 

institute for medical sciences. Secondly, I 

would like to thank the designers for their 

hardworking to develop a new design and 

also our editors for assisting us in presenting 

the magazine to you. Finally, I want to convey 

my heartfelt gratitude to Mr. Babaei who is 

our editor in chief a great friend and col­

league of mine that helps a lot in managing 

our professional team. 

It is clear that the heart plays a significant role 

as the cause of human love and progress in 

our lives, that is why we decided to start in 

our activity with this subject. 

Wish you all use this knowledge to the best of 

your abilities. 

Ali Zeyqami 

Editor in chief 

I'm honoured to be participant as the editor 

in chief of Oregano journal. But first of all, I 

want to express my special thanks to all of the 

authors, editors and designers to this edition. 

The purpose of our journal is providing re­

views of current nutritional informations in 

the form of a review study. 

In the third volume of this journal we decided 

to review the article which is written about 

heart. Heart which is such an important organ 

in life, both medically and spiritually! 

We checked articles about cases of heart dis­

ease and its complications, as well as the ef­

fects of nutrients and supplements on the dis­

eases. 

I hope you make the most of this volume. 

Your sincerely 

Arvin Babaei 

Cf'J'J'J'J:) 
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The Effect of Vitamin D on Peripheral 
Arterial Disease 

Introduction · 
Several large epidemiological studies have 

concluded that vitamin D deficiency is associat­
ed with excess mortality (1, 2). It is becoming 
increasingly clear that vitamin D (Vit D) has 
much broader range of actions in the human 
body in addition to its well-known effects on 
calcium homeostasis and bone metabolism. 
There is accumulating evidence that Vit D defi­
ciency has important extraskeletal effects, in­
cluding the cardiovascular system (3, 4). 
Several clinical studies have reported a high 

prevalence of Vit D deficiency in patients with 
Peripheral Arterial Disease (PAD) (5), coronary 
artery disease (6) and stroke (7) as well as the 
association of Vit D deficiency with cardiovas­
cular mortality (2, 8, 9). Furthermore, low Vit D 
status is related to major cardiovascular risk fac­
tors, such as hypertension, obesity and diabe­
tes mellitus (4, 10, 11 ). The aforementioned 
studies suggest that Vit D deficiency promotes 

• atherosclerosis (4, 12). 
In recent research, inadequate Vit D status has 

been linked to non-skeletal major disease such 
as Cardiovascular Disease (CVD) (13). Of partic­
ular interest to this review, is the emerging con­
cept of the association ofVit Din cardiovascular 
health and the contribution of its deficiency to­
wards the development and progression of 
PAD. While patients with PAD often have a sed­
entary lifestyle. with limited exposure to sun-
light. • 
Age may also be a factor, with the prevalence 

of PAD being greater in the elderly. Interesting­
ly, the capacity of Ultraviolet (UV) - mediated Vit 
D synthesis was previously reported to be re­
duced in aged skin, with an associated reduced 
expression of the Vit D receptor in aged human 
muscle (14). 

I 

Dietary supplementation of Vit D for some pa­
tients may be beneficial towards reducing the 
risk of CVD/PAD, as well as improving patient 
outcomes. 
Published studies have shown that there is a 

significant association between Vit D and PAD. 
Populations with lower Vit D levels are more 
likely to develop PAD in a graded manner. 
Higher amputation rates are also observed 
among patients with PAD and lower Vit D 
levels. In addition, Vit D deficiency is significant­
ly associated with increased risk of cardiovascu­
lar adverse events. This was also observed in 
the mouse model which lowVit D led to the de­
velopment of atherosclerosis. 

Literature review 
A cross-sectional study was conducted in 

Turkey in 2020 by Mustafa Umut Somuncu, M.D 
et al. The aim of this study was to investigate 
the relationship between combination of Vit D 
and hyperuricemia and CAD levels. 



Patients were grouped according to the pres­
ence of hyperuricemia (> 7 mg/dl) and Vit D de­
ficiency ( <20 ng/ml). This study showed that 
the hyperuricemia and Vit D deficiency group, 
had 4 times greater chance of severe CAD than 
the control group (15). 
K.M. van de Luijtgaarden et al. conducted a 

clinical trial in 2012 in Netherlands. The aim of 
this study was to evaluate the status of Vit Din 
patients with obstructive or aneurysmal arterial 
disease in relation to clinical disease risk pro­
files and atherosclerotic disease markers. They 
included 490 patients with symptomatic PAD ( 
n ¼ 254) or aortic aneurysm (n ¼ 236). Risk fac­
tors for heart disease and comorbidities were 
assessed by the Carotid lntima-Media Thick­
ness test (CIMT), high-sensitivity (-Reactive 
Protein (hs-CRP) and serum Vit D. In general, 
45% of patients suffered from moderate or 
severe•Vit D deficiency. The prevalence of Vit D 
deficiency was similar in patients with PAD and 
arterial aneurysms. Low levels ofVit D were also 
associated with congestive heart failure and 
CVD (16). 
A review study conducted by Chua et al. in 

2011 in Hong Kong aimed to check Vit D as a 
contributory factors in the development of PAD 
and published studies have shown that there is 

• a significant association between Vit D and PAD 
also populations with lower Vit D levels are 
more likely to develop PAD in a graded manner. 
In addition, Vit D deficiency is significantly as­
sociated with increased risk of cardiovascular 
adverse event (17). 
In 2019, Smriti Murali Krishna conducted a 

review study. The Experimental studies have 
shown that optimal levels of Vit D have benefi­
cial effects on heart and blood vessels. Howev­
er, high concentrations of Vit D are promoting 
vascular calcification and arterial stiffness. Ob­
servations from various clinical studies suggest 
that Vit D deficiency is also associated with an 
increased risk of PAD (18). 

Discussion 
We can summarize the findings of our study as 
follows: 
(a) Among myocardial infarction (Ml) patients, 
44.0% had isolated Vit D deficiency, 11.3% had 
isolated hyperuricemia and 16.5% had both hy­
peruricemia and Vit D deficiency; (b) Patients 
with higher levels of serumuric acid (SUA) and 
low levels of 25- hydroxyvitamin D (25-OHD) 
had significantly severe CAD quantified by the 
number of diseased vessels, Gensini score and 
SYNTAX score; (c) After adjustment for poten­
tial confounders, the presence of hyperurice­
mia or Vit D deficiency was an independent 
predictor of severe CAD. 
In addition, we found an additive effect of the 

existence of both Vit D deficiency and hyperuri­
cemia on severity of coronary artery disease in 
Ml patients. 
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Figure 1: Receiver operating characteristic (ROC) 
curve showing the distinguishing ability of the 
25-hydroxyvitamin D and serum uric acid levels for 

the severity of coronary artery disease (4). 

The effects of these mechanisms ·on clinical 
outcome have been investigated many times. It 
was reported in a large prospective study that 

' Vit D deficiency was related to the risk of Ml 
(19). In the Framingham Heart Study, low-level 
25-OHD levels were shown to partially enhance 
cardiovascular events (4). 
In our study, clinical response to treatment for 

Vit D deficiency and hyperuricemia was not 
evaluated. The data from our study indicate 
that a tow level of 25-OHD and a high level of 
SUA were associated with the severity of CAD, 
which was determined using different angio­
graphic scoring systems and the number of dis­
eased vessels in Ml patients. 
Considering this finding, it could be speculated 
that Vit D supplementation and treatment of 
hyperuricemia by changing eating habits (low 
purine diet and low alcohol intake) or drug use 
may reduce the severity of CAD, especially in 
the presence of the combination of these 2 pa­
thologies. In addition, a treatment forVit D defi­
ciency and hyperuricemia may be more effec­
tive in individuals with risk factors such as older 
age, male gender, hyperlipidemia, diabetes 
mellitus, family history of CAD, which were 

seen to be associated with the severity of CAD 
in our study (20). 
There are several limitations to this review. 

Firstly, most of the studies included were popu­
lation-based, cross-sectional or longitudinal 
studies. Only associations, not causal relation­
ships, could be established between Vit D and 
PAD. 
Although most studies concluded that Vit D 

deficiency was a potential risk factor of PAD, it 
was also sensible to think that Vit D deficiency 
could be a complication of PAD as a result of 
impaired mobility and subsequent lack of sun­
light exposure. 

Secondly, there was a lack of information 
about certain aspects in these studies, includ­
ing the geographical location of residence, sea­
sonal variations during which blood samples 
were obtained and measurement of parathy­
roid hormone which were significant con­
founding variables. 
Thirdly, these studies were targeted to western 
populations. The associations between Vit D 



and PAD in Asians or other ethnic populations, 
such as those of Arabic descent, remain un­
clear. Currently, there is still no level one evi­
dence or any randomized-controlled trials 
studying whether Vit D supplementation is 
useful in reducing the rate or the risk of devel­
oping PAD, so a systematic review or me­
ta-analysis of randomized controlled trials is 
not yet possible. 

Conclusion 
We found a synergistic effect on hyperuricemia 
and Vit D deficiency on the severity of CAD that 
was quantified using different angiographic 
scoring systems and the number ~f diseased 
vessels. Emerging studies are also showing that 
there is an association between low Vit D levels 
and PAD. 
Future studies should focus on various ethnic 

populations and investigate whether Vit D 
should be recommended for prevention of PAD 
and if so, what is the dosage. Only randomized 

, controlled trials will be able to provide the an­
swers. 

• 
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The Efficacy of Resveratrol on Cardiac 
Function after Myocardial Infarction 

Introduction 
Myocardial Infarction (Ml), also known as a 

heart attack, is one of the most common causes 
of cardiovascular morbidity and mortality in 
the world ( 1 ). 
Alarmingly, Cardiovascular Disease (CVD) is ex­
pected to increase substantially due to increas­
es in the rates of metabolic syndrome and obe­
sity (2). 85% of all CVD deaths are due to heart 
attacks and strokes (3). Approximately 45,000 
Ml occur every day across the globe (1). The 
mortality rate due to Ml has been reported as 
85 per 100,000 in the Islamic Republic of Iran 
(4). 

Ml is caused by acute and persistent coronary 
ischemia and hypoxia, which can be complicat­
ed by arrhythmia, shock or h'eart failure (5). 
Post Ml remodeling is the term used to define 
the changes in cardiac musculature after sus­
taining an ischemic injury. These changes de­
crease myocardial function and ultimately lead 
to heart failure (6). We know that in many cases, 

• after the ischemic injury in myocardium, ad­
verse post-Ml remodeling occurs, leading to 
poor long-term outcomes (7). 
Resveratrol is a phenolic phytochemical de­

rived from grapes. It is a bioactive substance 
tha\ is physiologically cardioprotective, along 
with a broad spectrum of antioxidant, anti-ag­
ing effects (8). We also know resveratrol as a 
therapeutic drug to prevent adverse post-Ml 
remodeling (6). 
In the past two decades, many preclinical and 

some pilot clinical studies have reported that 
resveratrol has anti-inflammatory and vascular 
protective effects in different experimental 
models (9). The main focus is on the effects of 
resveratrol in the cardiovascular system and it's 
potential for therapeutic use in preventing 

long-term cardiovascular morbidity and mor 
tality (6). 
The main discussion of this review study is 

going to be the viability of resveratrol as a sup­
plement for the prevention of oxidative 
damage in the heart post-Ml and preventing 
cardiomyocyte aging and senescence. 
Literature review 
Gutlapalli et al. has been studied on the effects 
of resveratrol on telomeres and post Ml remod­
eling as a review in 2020.The main focus is on 
the effects of resveratrol in the cardiovascular 
system and it's potential for therapeutic use in 
preventing long-term cardiovascular morbidity 
and mortality. The result showed that resvera­
trol has been generally proven to be car­
dio-protective and vasculo-protective, it can be 
an effective therapeutic drug to counteract ad­
verse myocardial remodeling following Ml or 
any other form of cardiac injury (6). 



An interventional animal study of Jiang et al. 
, was conducted in 2021 in China that aimed to 

investigat the protective effects of resveratrol 
on cardiac function in a rat model of Acute 
Myocardial Infarction (AMI) and the related un­
derlying mechanisms. In this study a total of 40 
male rats were randomly divided into 4 groups: 
.1 )The Sham group: underwent sham opera­
tion; .2) The Sham-RES group: underwent sham 
operation and received RES (SO mg/kg/day) 
supplementation; .3) The AMI group: under­
went AMI induction; .4) The AMI-RES group: un­
derwent AMI induction and received resvera­
trol (SO mg/kg/day) supplementation. The 
result showed that resveratrol supplementa­
tion decreased the inflammatory cytokine 
levels, improved the cardiac function and ame­
liorated atrial interstitial fibrosis in the rats with 
AMI (10). 
An experimental study in 2021 by Mei et al. in 

China 'investigated that resveratrol can reduce 
myocardial cell apoptosis after Ml by regulating 
the Protein Kinase R-like endoplasmic reticu­
lum stress pathway. It can also improve myo­
cardial remodeling and cardiac function in rats 
and can provide a new target for clinical treat­
ment of Ml. The successfully modeled rats were 
divided into model group and resveratrol 
group and normal rats were selected as control 
group and sham operation group. Rats in the 
resveratrol group were intraperitoneally inject­
ed witl'l resveratrol (8 mg/kg/d) and the other 
three groups were intraperitoneally injected 
with dimethyl sulfoxide (0.5 ml/kg) for 4 weeks. 
The levels of Left Ventricular End Diastolic di­
am~ter (LVEDD) and Left Ventricular End systol­
ic Diameter (LVESD) in the model group were 
significantly higher than those in the control 
group and the levels of Left Ventricular Ejection 
Fraction (LVEF) and Left Ventricular Fractional 
Shortening(LVFS) were significantly lower than 
those in the control group (p<0.01) (2). 

Raj et al. conducted a review in 2021 to 
demonstrate the efficacy of resveratrol as a 
new therapeutic agent for the management of 
atherosclerosis, Ml and Heart Failure (HF). This 
comprehensive review concludes that current 

evidence from pre-clinical studies strongly sup­
port the role of resveratrol as a very promising 
bioactive molecule with a wide range of cardio­
protective action in the context of ischemic 
heart disease and HF (5). 



Figure 1: Factors contributing to adverse 
post-myocardial remodeling (6) 

Discussion . 
Ml originally caused injury by reducing the 

blood supply to the tissues, and then further 
triggered an extensive inflammatory response 

, that occurs during organ reperfusion. It is well 
known that resveratrol exerts multiple 

• health-beneficial effects by regulating a variety 
of key molecules (11, 12). 
A previous study has reported that treatments 
with low doses of resveratrol (2.5 mg/kg/day) 
or perindopril (2.5 mg/kg/day) for 8 weeks were 
equally effective in significantly alleviating ad­
verse cardiac remodeling and improving con­
tractile dysfunction in rats with AMI (13). More­
over, resveratrol (50 mg/kg/day) has been 
shown to partially reverse Ml-induced remodel­
ing (left ventricular dilation) in heart by en­
hancing the autophagy-activating AMP-kinase 
pathway and significantly improve cardiac 
function (14). These above studies provide a 
strong rationale to hypothesize that resveratrol 
treatment may ameliorate the progression of 
adverse cardiac remodeling following Ml. 

These inconsistent results regarding the effects 
of resveratrol treatment on cardiac remodeling 
following Ml may be due to the differences in 
the dose administered and/or the intervention 
procedures with resveratrol. 

Conclusion 
Current evidence strongly supports the role of 
resveratrol as a very promising bioactive mole­
cule with a wide range of cardioprotective 
action, but further research should be conduct­
ed to increase our current understanding of 
resveratrol, especially large-scale clinical trials. 

* Mobina Ghorbannezhad1 
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The Effect of Selenium Deficiency on 
Heart Failure 

Introduction 
Heart Failure (HF) is a clinical syndrome and its 
signs include dyspnea, orthopnea, tachycardia, 
elevated jugular venous pressure and pulmo­
nary congestion. HF is defined as the inability 
of the heart to meet the needs of the blood and 
peripheral tissues to meet their metabolic 
needs. It is caused by a structural or functional 
abnormality of the heart that leads to a de­
crease in cardiac output. HF can be mostly due 
to an underlying myocardial disease. High 
levels of oxidative stress markers and inflam­
matory cytokines may indicate the severity of 
acute heart (1, 2). 
HF in the modern world is considered as an epi­
demic that affects approximately 1 % to 2% of 
the adult population. The prevalence of CHF in­
creases with age (2). 

Risk factors of HF incluc:fe several medical 
states, and are enough to cause cardiac dys­
function; mostly a combination of them occurs 
in patients with heart failure. Hypercholestere­
mia, obstructive sleep apnea, drug abuse and 

• excessive alcohol consumption, connective 
• tissue disorders (systemic lupus erythemato­

sus, sarcoidosis and amyloidosis), congenital 
heart defects, family history, smoking, obesity, 
viral infections, arrhythmias are found strongly 
associated with higher risk of HF (2). 
HF_ can result in pulmonary congestion, dys­

pnea, orthopnea, bendopnea, paroxysmal noc­
turnal dyspnea, cardiac asthma, cheynestokes 
respiration, anemia, cardiac cachexia, renal fail­
ure and ~erebral symptoms (2). 
Medical management of HF involves treatment 
of volume overload for symptom relief and dis­
ease modification to reduce mortality which in­
cludes pharmacological and non-pharmaco­
logical treatments (3). 
Selenium (Se) is an essential micronutrient 

necessary for different kinds of biological func-

tions in animals, including redox hemostasis, 
inflammation, thyroid hormone metabolism, 
respiratory capacity of mitochondria in the 
myocardium and cardiovascular function. 
Which performs these functions through sele­
noproteins in the form of the amino acid sele­
nocysteine (Sec) (4). Decreased Se levels de­
prives the cell of its ability to synthesize enzy­
matically active selenoproteins (5). Rich sources 
of Se include Nuts (and Brazil nuts in particular), 
red meat, seafood and grains (6). 
Severe Se deficiency in humans is associated 

with Keshan disease, an endemic dilated 



cardiomyopathy, which has been restricted to 
areas with very low levels of Se in the soil and 
therefore in food (5). Although the disease is 
treated with selenium supplementation, this 
could indicate a possible role for Se in cardio­
vascular function. 
This study aims to investigate the relationship 
between Se deficiency and HF. 

Literature review 
Niels Boomer conducted a prospective obser­

vational cohort study in 2019 in Netherlands. 
Selenium deficiency can lead to myocardial 
dysfunction. Therefore, this study was per­
formed to evaluate selenium deficiency, its 
symptoms and consequences in patients with 
HF. They cultured human cardiomyocytes in the 
absence of selenium and evaluated mitochon­
drial function and oxidative stress. This study 
showed that selenium deficiency can cause mi­
tochondrial dysfunction and oxidative phos­
phorylation; elevated levels of intracellular re­
active oxygen species, increases mortality and 
death due to HF (5). 
A study in 2018 by Z. Asemi in Iran aimed to 

• evaluate the effects of Se supplementation on 
. metabolic profiles in patients with Congestive 

Heart F,ailure (CHF). The use of 12 weeks Se sup­
plementation led to significant reductions in 
serum insulin, homoeostatic model of assess­
ment for insulin resistance and high-sensitivity 
(-reactive protein. In addition, Se supplemen­
tation also improved lipid profile and caused el­
evation in plasma total antioxidant capacity 
and total glutathione levels. Overall, According 
to the study Se supplementation for 12 weeks 
to patients with CHF had beneficial effects on 
insulin metabolism and some markers of car­
dio-metabolic risk (4). 
In 2022, Ali A. Al-Mubarak et al. done a pro­

spective observational cohort of 5973 subjects 
in Netherlands to elucidate the relationship be 
tween serum Se levels and the risk of mortality 

and new-onset HF in the general adult popula­
tion. Serum Se was measured and mean Se 
concentration was 84.6 (± 19.5) µg/L. Mean age 
was 53.6 (± 12.1) years and 3103 subjects (52%) 
were female. Median follow-up was 8.4 years. 
Se levels associated positively with female sex, 
higher total cholesterol and glucose concentra­
tions, and associated negatively with incidence 
of anemia, iron deficiency, current smoking, in­
creased (-reactive protein levels, and higher 
body mass index. Univariate analysis on all sub­
jects showed no association of continuous Se 
concentrations, per 1 0 µg/L increase, with the 
composite endpoint. However, significant in­
teraction with smoking status was observed. In 
non-smoking subjects (n=4288), continuous Se 
concentrations were independently associated 
with reduced mortality risk, lower risk of 
new-onset HF, as well as reduced risk of the 
composite endpoint. In smoking subjects, no 
associations were found (1 ). 



Figurel: Roles of 
selenoproteins in 

the heart (8). 
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Conclusion 

Briana K. Shimada et al. done a review study in 
2021 to find the relationship between Se and 
cardiovascular health. They searched 25 key­
words in PubMed (NLM) for references. Due to 
the results, it is still unknown whether Se sup­
plementation can be useful as a nutritional 
supplement for patients with Cardiovascular 
Disease (CVD) (7). 

• • 
Discussion 
The role of Se in cardiovascular function has 
been studied since more tpan fifty years ago 
and Se is now known as a participated factor in 
different cardiovascular disorders, including HF 
(7). Se is incorporated into the polypeptide 
chain as component of the amino acid Sec so 
proteins including Sec in their polypeptide 
chain are called selenoproteins. There are 25 
so-called selenoproteins in the human body 
(6), some of which play a role in cardiovascular 
function through different mechanisms (5). 
Selenoproteins act as antioxidants, regulators 
of oxidative stress, controllers of calcium flux. 
They may also play a role in mediation of thy­
roid hormones and immune cell migration, 
contributing to atherogenesis (1 ). Given the 
role of selenoproteins in different body sys­
tems, each of them can affect cardiovascular 
function· in some way, it is not surprising that Se 
deficiency is a risk factor for CVD and HF (7). 
Therefore, Se supplementation can be effective 
in reducing the risk of HF by improving the lipid 
profile and reducing insulin resistance (4). 

Research into the role of Se in HF has shown a 
link between Se deficiency and HF. It can in­
crease mortality and mitochondrial dysfunc­
tion and metabolic syndrome. High levels of Se 
can reduce death to some extent. 
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Figure 2: Classes of selenoproteins and their 
putative functions (8). 
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Association of Potassium and 
Heart Failure 

Introduction 
Potassium (K) is the most abundant cation in 

humans and is essential for normal cellular 
function. Alterations in K regulation can lead to 
neuromuscular, gastrointestinal and cardiac 
abnormalities. Dyskalemia (i.e., hypokalemia 
and hyperkalemia) in heart failure (HF) is 
common because of HF itself, related comor­
bidities, and medications. Dyskalemia has im­
portant prognostic implications. 
Hypokalemia is associated with excess morbid­
ity and mortality in HF. The lower the K levels, 
the higher the risk, starting at K levels below 
approximately 4.0 mmol/I, with a steep risk in­
crement with K levels <3.5 mmol/1. Hyperkale­
mia (>5.5 mmol/I) has also been associated 
with increased risk of adverse events; however, 

' this association is prone to reverse causation 
bias as stopping Renin Angiotensin Aldoste­
rone System Inhibitor therapy (RAASi) in the 
advent of hyperkalemia likely contributes the 

, observed risk. In this state-of-the-art review, 
practical and easy to implement strategies to 
deal with both hypokalemia and hyperkalemia 
are provided as well as guidance for the use of 
potassium-binders (1 ). 

The prognostic value of long-term K monitor­
ing and dynamics in HF has not been character­
ized completely. We sought to determine the 
association between serum K values collected 
at follow-up with all-cause mortality in a pro­
spective and consecutive cohort of patients 
discharged from a previous acute HF admission 
(2). 

HF is a common clinical syndrome character­
ized by a reduction in cardiac output and/or in­
crease in intra cardiac pressures at rest or 
during exercise, which is strongly associated to 
reduced functional capacity, poor quality of life 
and cardiac events including cardiovascular 

death and hospitalization rates. 
In this study, we aimed to assess the impact of 
K levels on the prognosis of an ambulatory 
chronic and symptomatic HF cohort (3). 
HF represents a global pandemic affecting up 
to 37.7 million people worldwide, with a preva­
lence of approximately 1-2% of the adult pop­
ulation in developed countries, rising to more 
than 10% among people older than 70 years of 
age. Dyskalemia (hypo- and hyperkalemia) is 
common in HF, linked to underlying patho­
physiological processes, pharmacological 
treatments and concomitant comorbidities. 
Hypokalemia is defined as serum K <3.5 
mmol/L, and hyperkalemia as serum potassium 
>5 mmol/L. Both hypo- and hyperkalemia have 
been associated with a poor outcome in pa­
tients with HF. However, it is not clear if this as­
sociation is causal. 
We therefore examined the available literature 
and implemented the Bradford Hill criteria for 
causation in order to reach conclusions regard­
ing this relation. Subsequently, we reviewed 
the benefits of RAASi therapy up titration in pa­
tients with HFrEF and examined the role of hy­
perkalemia as a limiting factor for their optimal 
use. Finally, we propose a practical guide on the 
clinical management of K imbalance in patients 
with HF (4). 



Literature review 
A study was done by Joao Pedro Ferreira et al. 

• in 2020 While literature is emerging with epide­
miology, pathophysiology, outcomes and 
acute management of moderate to severe hy­
perkalemia, practical guidance on chronic 
management and guideline derived comorbid­
ity optimization in a broader group of patients 
with dyskalemia is not well described. This 
paper aims to provide such a review. Dyskale­
mia can be life-th reatening if not corrected, 
either directly or indirectly by impact provision 
of optimal medical therapy (1 ) . 

• Both hypoK+ 
(<3.5 mmol/1) 
and hyperK• 
(>5.5 mmol/1) 
are associated 
with worse 
outcomes 

• Both hypoK• 
(<3.5 mmol/1) 
and hyperK• 
(>5.5 mmol/1) 
are associated 
with worse 
outcomes 

.. 
• K+ normalization, 
particularly with 
M RAs, has been 
associated with 
better outcomes 

• K+ normalization 
is associated with 
better outcomes 

.. 
• Often leads to RAASi 
discontinuation 

• K• normalizat ion has been 
associated with better 
outcomes 

•Tobe determined if RAASi 
up-t itration enabling with 
K-binder may improve 
outcomes 

• Often leads to RAASi 
discontinuation 

• K• normalization has been 
associated with better 
outcomes 

Figure 1: Outcome Associations Dyskalemia in 
HFrEF and HFpEF (1) 

- Assess the possibility of hemolysis 
- Initiate a diuretic or increase its 

dose (if necessary) 
- Eliminate K' supplements, 

NSAIDs and decrease I(+ rich foods 
- Replace ACE inhibitors/ARBs by 

sacubitril valsartan (if not yet done) 
- Adapt MRA dose (if necessary) 
-Consider a K+ binder~ 
RAASi) 

-Stop thiazides (prefer loop 
diuretics for congestion relief) 

- Initiate MRA (or increase dose, if 
already taking one) 

- Increase ACE inhibitors/ARBs dose 
to guideline-recommended targets 

- Monitor K' and creatinine 

Figure 2: Management of Hyperkalemia and Hypo­
kalemia ( 1 ). 

A study was conducted by Julio Nunez et al. in 
2018. Serum K was measured at every physi­
cian-patient encounter, including hospital ad­
missions and ambulatory settings. The study 
sample included 2164 patients with a total of 
16116 K observations. Either modeled continu­
ously or categorically, serum K levels during 
long-term monitoring were independently as­
sociated with mortality in patients with HF. 
Likewise, persistence of abnormal K levels was 
linked to a higher risk of death in comparison 
with patients who maintained or returned to 
normal values (2). 
A cohort study by Camila Cristiane Toledo et al. 
aimed to investigate the prognostic role of K 
levels on a cohort of patients with symptomatic 
chronic HF. Patients with symptomatic chronic 
HF were identified at the referral to 6 min walk­
ing test (6MWT) and were prospectively fol ­
lowed up for cardiovascular events. K levels 
were independently associated with worse out­
comes in patients with chronic symptomatic HF 
(3) . 

Dimitrios Sfairopoulos et al. in 2020 In order to 
investigate Both hypo- and hyperkalemia have 
been associated with a poor outcome in HF, we 
implemented the Bradford Hill cri teria for 
causation examining the available literature. Of 
note, hypokalemia and low-normal K levels 
(serum K <4.0 mmol/L) appear 



to be associated with adverse clinical outcomes 
in HF in a cause-and-effect manner. Conversely, 
a cause-and-effect relationship between hy­
perkalemia (serum K >5.0 mmol/L) and adverse 
clinical outcomes in HF appears unlikely. We 
also examined the benefits of RAASi therapy up 
titration in patients with HF and reduced ejec­
tion fraction. In fact, hyperkalemia often limits 
RAASi use, thereby negating or mitigating their 
clinical benefits. Finally, serum K levels in HF 
should be maintained within the range of 
4.0-5.0 mmol/L and although the correction of 
hyperkalemia does not appear to improve clini­
cal outcomes per se, it may enable the optimal 
titration of RAASi, offering indirect clinical ben­
efit (4). 

• • 
Discussion 
Studies in various studies, have shown that 

changes in blood K levels pa,tients with chronic 
and symptomatic HF disease, as well as inpa­
tients or outpatients, especially increases, in­
crease the risk of mortality in humans and cor­
rect and keep it at normal level has direct and 
indirect clinical benefits . 

• 

I 

Conclusion 
Dyskalemia can be life-threatening if not cor­

rected, either directly or indirectly by impact 
provision of optimal medical therapy. 
Even though the correction of hyperkalemia 

does not appear to improve clinical outcomes 
per se, it may enable the optimal titration of 
RAASi and thus offer indirect clinical benefit. 
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Association of Vitamin D and Risk of 
Atrial Fibrillation 

Introduction 
Atrial Fibrillation (AF) is the most common 

heart rhythm disturbance. AF can result in 
thromboembolic stroke, congestive heart fail­
ure (HF), impaired quality of life and other ad­
verse consequences. Postoperative Atrial Fibril­
lation (POAF) is associated with increased mor­
bidity, mortality and longer hospital stay; it is 
also associated with a two-to-three-fold in­
crease in postoperative stroke. Ageing, obesity, 
hypertension (HT), prior AF and HF are found 
strongly associated with higher risk of POAF (1 ). 
Vitamin D (Vit D) is a fat-soluble vitamin. It is 
produced under the skin on exposure to ultra­
violet sunlight and metabolized in liver and 
kidney. studies have demonstrated that Vit Dis 
associated with cardiovascular diseases such as 
coronary artery disease, myocardial infarction, 
cardiomyopathy and HF. Vit D has various car-

' diovascular pleiotropic effects by activating its 
nuclear receptor in cardiomyocytes and vascu­
lar endothelial cells and by regulating the re­
nin-angiotensin aldosterone system (RAAS), 

, adiposity and energy expenditure. There is in­
consistent data about the association between 
Vit D and POAF (3). 
POAF incidence was significantly higher in pa­

tients with Vit D deficiency or insufficiency than 
in patients with normal Vit D level in previous 
studies moreover, several new research articles 
reported higher serum 25-OHD is associated 
with new-onset AF after Coronary Artery 
Bypass Grafting (CABG) surgery. To date, results 
from several observational studies have sug­
gested that patients with Vit D deficiency were 
approximately twice as likely to have AF than 
patients with normal levels(> 30 ng/ml) (1 ). 
Therefore, we performed a comprehensive 

study to evaluate the shape of the dose-re 
sponse relation between circulating 25-OHD 
concentration and the risk of AF and post-op 
eration AF (POAF) after CABG (4). 

Literature review 
A prospective cohort by Selen OztUrk et al. in 

2020 in Turkish which aimed to investigate the 
possible relationship between AF after cardiac 
surgery and preoperative Vit D levels in the 
light of literature data. The results showed we 
concluded that low preoperative Vit D levels 
were associated with the development of AF 
after cardiac surgery (2). 
A study by Xiao Liu et al. conducted in 2019 in 

the China. The purpose of this study was to per­
form a comprehensive meta-analysis to evalu­
ate the shape of the dose-response relation be­
tween circulating 25-OHD concentration and 
the risk of AF and POAF after CABG. The results 
of this study showed that our dose-response 
meta-analysis suggested serum vit D deficiency 
was associated with an increased risk of AF in 
the general population and POAF in patients 
after CABG (8). 



In a randomised, blinded clinical trial study, 
Levent Cerit et al. in 2018 in Cyprus examined 
the relationship between preoperative vit D 
supplementation and the development of 
POAF. Finally preoperative vit D supplementa­
tion was found to be significantly preventive to 
the occurrence of POAF in patients with vit D 
deficiency while it was not found to be preven­
tive to the occurrence of POAF in those with vit 
D insufficiency (6). 

Discussion 

Conclusion 
Our studies show conflicting results regarding 
the role of vit D in preventing AF. Therefore, 
more research is needed to obtain more defini­
tive results. 

The two different mechanisms are considered(3 (3 
between vit D deficiency and the risk of AF. The ===========~ 

===========::,,... 
first mechanism is associated with the RAAS. 
Some studies showed that vit D could inhibit Mahya Nikoumanesh1 

the RAAS. Also, there's a significant association 
between lower 25-OHD levels with higher An­
giotensin II (Ang II) concentration. 
Clinical researches showed that the blockade 

of Ang II has been shown to have beneficial ef­
fects on electrical remodeling in human atrial 
tissue. on the other hand, RAAS inhibition 
might reduce the risk of AF. Therefore, low vit D 
level might increase the AF risk (3, 5, 6). 
Another possible mechanism is the association 
between inflammatory markers and the risk of 
AF. Measuring the levels of inflammatory mark­
ers such as CRP, IL-6, IL-8 and IL-10 can work as 
positive predictors for AF. An elevated (-reac­
tive protein (CRP) level are associated with AF. 
Also, low vit D level could increase the synthesis 
of CRP (3, 7, 8). 
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The Effect of DASH Diet on Blood 

Introduction 
Pressure 

Hypertension is the leading cause of chronic 
diseases and premature death worldwide (1 ). 
Raised blood pressure (BP) levels resulted in in­
creasing the exposure of lifestyle risk factors in­
cluding unhealthy diet (high sodium and low 
potassium intake) and lack of physical activity. 
Recently researches demonstrate that different 
dietary patterns such as the Dietary Approach­
es to Stop Hypertension (DASH) diet, are cor­
related with BP reduction (2). 
For the reduction of BP, the contemporary hy­
pertension management guidelines advocate 
as a crucial part of ongoing treatment and the 
adoption of life-style modifications, which in­
clude a wholesome weight-reduction plan, in­
dependently of the underlying antihyperten­
sive drug treatment (3, 4). 
At the primary DASH clinical trial, which was a 
controlled feeding trial, tested the conse­
quences of three different diets on BP stages. 
The "combination" weight-reduction plan, 
which was rich in fruits, vegetables and low-fat 
dairy products, presently named the "DASH" 

• diet, decreased systolic BP (SBP) and diastolic 
• BP (DBP) compared with both the control and 

fruits and vegetables diets (5). Due to the fact 
then, different clinical trials have advised that 
the DASH diet alone or in combination with 
other way of life changes, consisting of sodium 
limi~, weight reduction or exercising is useful 
for BP reduction (6). 
In the present review we aimed to check out 

the effect of the DASH diet on the BP reduction. 

Literature review 
In the randomized clinical trial study by Hash­

emi R, et al. in 2018, 80 patients with type 2 dia­
betes and prehypertension in the age range of 
18-65 years were examined. Evaluating the 
effect of DASH diet on BP and prehypertension 
in patients with 

type 2 diabetes was the aim of this study. As a 
result, Following the DASH diet in patients with 
prehypertension has beneficial effects in im­
proving SBP (P-value=0.003) and can be effec­
tive to prevent the development of hyperten­
sion (7). 
Tiong XT, et al. examined cross-sectional asso­
ciations between DASH diet and cardiometa­
bolic risk factors among 1837 Malaysian and 
2898 Philippines participants in a multi-nation­
al cohort. The 5-units increase in total DASH 
score was significantly and inversely associated 
with SBP (-1.41, SE: 0.40), DBP (-1.09, SE: 0.28). 
This study demonstrate differential associa­
tions of DASH diet and dietary components 
with cardio-metabolic risk factors by country 
suggest the need for country specific tailoring 
of dietary interventions to improve cardiomet­
abolic risk profiles (8). 
In the prospective study in 2019 in Iran Ghora­
bi S, et al. investigated the association of adher­
ence to the DASH diet with metabolic syn­
drome (MetS) and its components. This 
cross-sectional study on 396 Iranian adults dis-



covered that adherence to DASH become in­
versely related to odds of Mets and some of its 
components which include elevated BP (OR: 
0.12, 95% Cl: 0.05 e0.29, low serum HDL-C and 
high serum triglyceride) (9) . 
In 2019 Crystal CC, et al. was accomplish a re­

search which involved 3135 black Americans 
enrolled in the Jackson heart study 
(2000-2004) with diet and office BP records. 
They compared the affiliation of dash accor­
dance to BP and widespread hypertension 
among blacks with/without Chronic Kidney 
Disease (CKD). CKD status modified the affilia­
tion of the DASH score with SBP and DBP (DBP; 
P-value interactions were 0.06 and <0.01 ). As 
the result, despite low dash scores ordinary, 
higher DASH accordance become associated 
with lower BP among Black Americans with 
CKD (10). 

Discussion . 
In recent studies, what is obtained is the effect 
of DASH diet on overweight or obesity in ado­
lescent patients. What encourages people to 

, follow this diet: reducing consumption Energy 
is without reducing the number of meals. The 
recipe of the diet is water, not eating candy and 
sweets; high-fiber foods, low-fat dairy, fish and 
red meat. Oilseeds give us the feeling of satiety 
due to fiber and protein (11 ). Also, studies have 
shown that this diet is beneficial for adoles­
cents and helps them control their weight and 
growth. This diet can help prevent cardiovascu­
lar disease and control BP by more effective 
performance mechanism of renin-angiotensin 
and reducing cholesterol concentration (12). 
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Figurel: Effect of DASH diet on BP 

Conclusion 
In conclusion, our results indicated that train­

ing nutrition based on DASH diet can be con­
sidered as a useful strategy to improve SBP and 
control high BP among hypertensive patients, 
odds of metabolic syndrome, CKD and type 2 
diabetes. 
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The Effect of Omega-3 Fatty Acids on 
Cardiovascular Diseases 

Introduction 
At a global level, 7 of the 10 leading causes of 

death in 2019 were non-communicable diseas­
es (NCO). These seven causes accounted for 
44% of all deaths or 80% of the top 10. Howev­
er, all NCDs together accounted for 74% of 
deaths globally in 2019 (1 ). 
NCDs are like Cardiovascular Disease (CVD), 

cancer and chronic respiratory diseases. CVD 
can be defined as all abnormalities in the heart 
and blood vessels. Types of CVD include hyper­
tension, coronary heart disease (CHO), stroke, 
rheumatic heart disease, heart failure and 
others (2). Two factors cause CVD. The first 
factor is modifiable risk factors, including hy­
pertension, dyslipidemia, physical activity, 
smoking, obesity, diet, stress and alcohol con­
sumption. The second factor is non-modifiable 
r1sk factors, including a history of CVD in the 
previous family, gender, and age. The most 
common risk factor for CHO patients is smok­
ing, and the least one is hyperlipidemia (3). 
Observational studies in Western and Asian 

• populations have reported that regular con­
sumption of fish that contains Omega-3 Fatty 
Acids (O-3FAs) once or twice a week is associat­
ed with lower risks of death from CHO (4). 
These marine-derived O-3FAs include eicos­

apentaenoic acid (EPA) and docosahexaenoic 
acid (DHA) found in fish and other seafood (5). 
Subsequently, several large trials have report­

ed conflicting results on the associations of 
supplementation with O-3FA, supplements in 
contrast with placebo or untreated controls on 
fatal and nonfatal vascular events (6). 

O-3FAs like EPA reduce Inflammation, 
Low-Density Lipoprotein Cholesterol (LDL-C) 
oxidation and endothelial dysfunction (7). In 
particular, the Randomized Reduction of Car­
diovascular Events with EPA Intervention Trial 
(REDUCE-IT) showed that icosapent ethyl, 

,, 

,utord<Sif' 

which is the ethyl ester form of the O-3FA EPA, 
induced a significant reduction in cardiovascu­
lar events. Notably, EPA serves as a substrate for 
the formation of the specialized pro-resolving 
mediator resolvin El (RvEl ), which stimulates 
the resolution of Inflammation. RvEl reduces 
atherosclerosis and intimal hyperplasia using 
its specific receptor ERVl /ChemR23. The de­
creased levels of proinflammatory and proath­
erosclerotic leukotrienes by O-3FA may further 
contribute to a beneficial inflammatory bal­
ance. Consequently, the Rv/leukotriene ratio is 
emerging as a marker of non-resolving vascular 
inflammation. Recent experimental studies 
have shown that the anti-inflammatory and 
pro-resolving effects of lipid mediators derived 
from O-3FAs inhibit atherosclerosis inde­
pendently of cholesterol and triglyceride levels 
(8). 

This review aims to investigate the effect of 
O-3FAs on CVDs. 



Literature review 
Theingi Aung et al. In 2018, a study aimed at 
conducting a meta-analysis of all major trials 
that correlated O-3FA, supplements with the 
risk of fatal and nonfatal CHO and major vascu­
lar accidents in the study population as a whole 
and predetermined subgroups. They conclud­
ed that O-3FAs had no significant association 
with lethal or nonfatal CVO or any major vascu­
lar event. There is no current support for the 
use of such supplements in people with a histo­
ry of CHO (5). 
In 2019, a systematic review and meta-analysis 
of the effects of O-3FAs on inflammatory bio­
markers and lipid profiles in diabetic and car­
diovascular patients with the aim of investigat­
ing the effect of O-3FAs on 12 inflammatory 
biomarkers LOL, HOL, TG cholesterol, HbA 1 c, 
Apo Al, Apo All, Apo B, CRP, TNF-a, fasting glu­
cose and blood sugar in diabetic and cardiovas­
cular patients by Zuhair S. NATO et al. conclud­
ed that O-3FAs may be ass5ciated with lower 
inflammatory biomarkers in diabetic and car­
diovascular patients. Physicians should be 
aware of these potential benefits. However, it is 
recommended that patients consult a physi-

, cian before consuming O-3s (9). 
An article on the association of 0-3FA, levels 

with long-chain erythrocytes with mortality 
and CVD by Harris et al. written in 2018, showed 
that a higher 0-3, index was associated with a 
reduced risk of CVO and mortality from all 
causes (8). 
Discussion 
The ultimate target of any inflammatory pro­

cess is to clear the insults and leukocytes from 
lesions and resolve and restore tissue homeo­
stasis (10). The restoration of tissue homeosta­
sis alway·s begins with inflammatory lipid medi­
ators (e.g., leukotrienes). The concept of inflam­
mation resolution depends primarily on the 
active class switch in the mediators from classi­
cal prostaglandins and leukotrienes to promis­
ing newer immunoresolvents molecules (11 ). 

,, 

Endogenous immunoresolvent lipid mediator 
molecules (e.g., resolvins, protectins, lipoxins 
and maresins) are produced during the inflam­
mation resolution phase and have anti-inflam­
matory and pro-resolving functions, which 
have promising findings that may treat several 
human diseases (12). Although lipoxins are de­
rived from different sources than others (ara­
chidonic acid in contrast with dietary fatty 
acids, primarily fish oil), they all can help inhibit 
neutrophil recruitment, promote tissue regen­
eration, the lymphatic removal of phagocytes 
and attenuate proinflammatory gene expres­
sion (13). 
Some studies have introduced O-3FAs to de­

crease levels of Fasting Plasma Glucose (FPG), 
improve lipid profiles inflammatory mediators 
and reduce insulin resistance (14). However, 
low dosages of O-3FAs may have limited effects 
on insulin resistance, inflammatory markers 
and lipid profiles among HIV patients and other 
certain populations (15) 
These molecules'precise mechanisms of action 
in diabetic or CVO patients are not yet clear. 
However, O-3FAs may affect insulin metabo­
lism and lipid profiles in the following four 
ways: reducing LOLI cholesterol synthesis, en­
hancing lipid profiles and receptor activity in 
the liver (e.g., affecting LOL receptors, increas­
ing LOL/cholesterol catabolism), improving in­
sulin function and glucose tolerance and in­
creasing the expression of AMP-activated pro­
tein kinase (AMPK) (16). 
Several hypotheses have been proposed to ex­
plain the 0-3 effect, including elevated adi­
ponectin levels, the inhibition of proinflamma­
tory cytokines, and nuclear factor-kB (NF-KB) 
protein expression. These molecules can have 
anti-diabetic properties because of improved 
insulin metabolism and the anti-atherosclerotic 
and anti-inflammatory effects attributable to 
the resolution of inflammation, as mentioned 
previously (17). 



Omega-3 fatty acids 

Figure 1: Beneficial Effects 
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As a consequence, the reduced proinflamma­
tory mediators on the one hand and the in­
creased production of anti-inflammatory mole­
cules, such as adiponectin, on the other, will im­
prove insulin resistance (12). 
Moreover, high dietary intake of 0-3FAs may 

be associated with low inflammation and en­
dothelial function in patients with hypercholes­
terolemia (18), although 0-3FAs' effects on 
those with CVD are unclear. However, 0-3 
intake may change the HDL cholesterol sub­
fraction composition and absolute size. 0-3FA, 
also lower triglycerides by reducing the hepatic 
secretion of VLDL choleste l\ol. Further, it may 
decrease triglycerides and increase LDL choles­
terol in patients with hypertriglyceridemia. Our 
study has shown that LDL level increases and 
triglyceride level reductions. However, this 

, mechanism remains unclear and some studies 
have shown neutral effects (19). 
Thies ,et al. suggested that another way in 

which 0-3FAs might act on CVD patients is by 
stabilizing advanced atherosclerotic plaques 
and reducing their anti-inflammatory effects 
thereby (20). Few studies have examined 
0-3FAs' effects on TNF-a levels and the results 
are inconsistent (21). However, this study 
showed that 0-3FAs improved TNF-a levels. 
Some research shows that 0-3FA, supplemen­

tation had no significant effect on fatal CHO or 
any other CVD subtypes. 0-3FA, supplementa­
tion had no association with the risk of major 
vascular events, all-cause mortality, sudden 
cardiac death or revascularization (22). 

Related to analyzes, mechanisms that may ex­
plain the associations between higher RBC n-3 
PUFA and improved longevity and reduced 
CVD risk are not clearly understood, but there 
are beneficial effects of these FA, on a variety of 
cardivascular risk factors. These include reduc­
tions in serum triglyceride levels, blood pres­
sure, platelet aggregation, heart rate, suscepti­
bility to ventricular fibrillation (in some set­
tings), inflammatory markers and plaque vul­
nerability along with improvements in endo­
thelial function (23). 

Conclusion 
Clinical and basic research data indicate that 

EPA and DHA, which have distinct effects on 
membrane structure, lipid dynamics and rates 
of membrane lipid oxidation have a beneficial 
role as an add-on to statin therapy in slowing 
the development and progression of athero­
sclerotic disease. 
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