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Abstract

Compare the effects of lipophilic and hydrophilic beta-blocker
drugs on ECG indices: A cross-sectional study based on the
Sheshdeh Fasa cohort data

Introduction : Beta-blocker drugs reduce mortality of coronary heart disease. These
drugs have a wide range of properties, so there is a large difference medications used.
Propranolol, Metoprolol, Cardiol, and Atenolol are commonly used in this area. Among
these drugs, Propranolol has the highest lipophilic profile and Atenolol has the least. In
digestive system, the most important determinant of absorption rate is the lipophilicity

and hydrophilicity of beta-blocker drugs.

Lipophilic medicines such as Propranolol and Metoprolol are easily absorbed in
digestive system and metabolized in liver.

Hydrophilic beta-blockers, such as Atenolol, are excreted almost unchanged from
kidneys, so lipophilic drugs are preferred in patients with renal failure and their

clearance of hydrophilic drugs is reduced.

Some studies showed that differences in lipophilic profile do not make a significant
difference in their effect on cardiac indices, but the question is how the effects of these

drugs vary based on lipophilic profile and other factors such as body fat percentage.

In addition, some studies showed that taking different lipophilic drugs cause changes in
HR and ECG parameters.

The drug concentration determines the association between the pharmacokinetics and
the pharmacodynamics of the drug and it is depend on volume distribution and

clearance.

In this study, based on body fat amount and Renal Clearance, its relationship with
pharmacodynamics response of these drugs to the heart will be evaluated.

Material and methods : This study is cross-sectional and initial phase data of

Shesshdeh Fasa cohort will be used and preserved the individuals’ information.



We will study on the adult population in Sheshdeh Fasa cohort and their age range is 35
-70 years. Based on the data bank, we will check the list of people taking beta-blocker

drugs.

Individuals’ profile, illness and health history, medications used, demographic
characteristics such as age and gender, body mass index, vital signs, digital ECG
including Heart Rate-QT-PR- intervals , water percentage, and body fat percentage
evaluated by biomedical device data.

Based on the fat solubility, beta-bloker drugs are divided into three categories: high
solubility (Propranolol), moderate solubility (Metoprolol, Carvedilol), and low solubility
(Atenolol). Among people taking these drugs, we will exclude those who take other
medications that affect cardiovascular markers, such as Calcium Channel Blockers,
ACEA inhibitors,. ARB. Have chronic liver and kidney disease history or use
medications that affect cardiovascular parameters are our exclusion criteria in this

study.

All variables will be reported as Mean + standard deviation (SD) and number
(Percentage %). For comparison of EKG parameters in different ages and sex in
lipophilic or hydrophilic beta blocker users we will use Independent-samples t-test and
Correlation test respectively. For determining correlation between body composition and
QT,PR and QRS intervals(in lipophilic or hydrophilic beta blocker users ) .Pearson
correlation test or non parametric correlation test will be used . Significant P-value will
be considered as level of P-value<0.05 and all analysis will be performed using IBM
SPSS Statistics, version 22 .

Results : Among 658 patients taking 4 beta-blockers, 228 were atenolol, 167 were
propranolol, 207 were metoprolol and 70 were carvedilol; Athenolol users had a
significant difference in HR ECG index and this index was lower in them than other
users, in propranolol HR drug was significantly higher than other beta-blockers.
Compared to the control group where 658 people were matched with the drug group in
terms of age and sex. Atenolol alone showed a significant difference in HR index
compared to the control group. The other indicators were not significantly different.
Among water percentage and body fat percentage, only body water percentage in the

final regression table had a significant P value for the HR cardiac index. Body mass



composition in our study population had no significant effect on other cardiac indices,
namely PR and QTC.

Conclusion : Considering the significant difference between the effects of etnolol and
propranolol on patients' heart rate, it seems that the effect of lipophilic drugs from the
beta-blocker family in our study population and in therapeutic doses prescribed by
specialists was not sufficient and clearly Compared to ethanolol, which is a hydrophilic
drug; It has been less effective. Although body mass composition was not effective in
the effect of various beta-blockers, body water percentage had a significant effect on
heart rate. It seems that in order to determine the difference in the effectiveness of these
drugs in people with different body mass composition, a larger population and more
detailed pharmacokinetic studies, including the concentration of the drug in the body
after drug administration, are needed. Clinical trial studies are also needed to determine
the extent of mortality reduction by different beta-blockers in individuals with different

demographic characteristics.
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