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Title: PHARMACOGENETICS AND QT INTERVAL PROLONGATION
Topic: Understanding the Relationship Between Pharmacogenetics and the QT Interval Prolongation. 
Specific Purpose: To explore how pharmacogenetics affects a prolonged QT interval as a crucial risk factor sudden cardiac death.
 Thesis Statement: Identifying genetic variants associated with drug-induced QT prolongation is vital to the development of pharmacotherapy and prevention of unnecessary market withdrawal of beneficial drugs. 
Introduction
Attention Material:  The objective of this research paper will be to give an overview of the genetic background of drug-induced QT prolongation. Pharmacokinetic-mediated genetic susceptibility is usually characterized by aberrations of genes encoding drug-metabolizing cytochrome P450 enzymes which is a crucial drug transporter. The stated pharmacodynamic component of genetic susceptibility is usually characterized by genes that are associated with QT interval duration in the population and genes in which the causal mutations of congenital long QT syndromes are contained. Ethnicity is a major factor that influences susceptibility to drug-induced QT interval prolongation, where Caucasians are more sensitive compared to other ethnicities.
Credibility Material: The QT interval is determined using an electrocardiogram (ECG) and it is a representation of the ventricular depolarization and repolarization. In normally circumstances, the average heart rate-corrected QT interval is 410–430 ms in adult males and 420–430 ms in adult females. A prolonged heart rate-corrected QT interval is usually defined as above 450 ms in men, and above 470 ms in women. A prolonged QT interval is a well-known risk factor for sudden cardiac death, and is either congenital or acquired. Congenital QT prolongation is caused by Mendelian genetic disorders, called the long QT syndromes. The long QT syndromes are divided into subtypes according to the gene in which the causal mutation is located. Acquired QT prolongation are caused by cardiac diseases, such as coronary heart disease and heart failure, although it is primarily caused by certain drugs (Wu et al, 2018). The susceptibility to acquired QT interval prolongation is also influenced by genetic variation.
Preview:                 The paper determines the association between pharmacogenetic interactions and clinical endpoints such as sudden cardiac death. This study is important in enabling the health professionals determine the risk of sudden cardiac deaths in clinical practice.
Body
1) The susceptibility to acquired QT interval prolongation as influenced by genetic variation.
a) Since the QT interval duration is influenced by genetic variants, the individual risk of drug-induced QT interval prolongation is also be influenced by genetic factors (Beach et al, 2018). 
b) A clear understanding of genetic variation influence on QT interval duration will involve exploration of two things: 
i. Understanding the heritability of QT interval duration in the general population.
ii. Understanding the extent to which first-degree relatives of patients with congenital long QT syndrome have a higher risk of drug-induced QT prolongation than non-related individuals. 
2) Understanding the susceptibility to acquired QT interval prolongation is influenced by genetic variation in genome-wide association studies (GWAS).
A) A great number of genes associated with QT interval duration have been identified. 
B) The gene with the strongest signal related to QT interval duration is the nitric oxide synthase 1 adaptor protein gene (NOS1AP), located on chromosome 1, which influences the heart impulse propagation (Lahrouchi et al, 2020).
C) The effect of polymorphisms within genes known to be mutated in congenital long QT syndromes and genes associated with intracellular calcium handling. 
3) Since drug use is the most common cause of acquired QT prolongation, QT interval prolongation is an important outcome in drug safety research.
a. In drug safety studies, QT interval prolongation is often combined with torsade de pointes, a rare ventricular arrhythmia associated with QT prolongation. Drugs can lead to a relatively high frequency of torsade de pointes, of up to 5 % (Niemeijer et al, 2015). 
b. QT interval prolongation is one of the leading causes of drug relabeling or withdrawal of drugs from the market. 
c. Drugs that are associated with either QT prolongation or torsade de pointes include antiarrhythmic drugs, such as flecainide and amiodarone, but also non-cardiac drugs. 
d. These non-cardiac drugs are a diverse set with various indications and working mechanisms and include antidepressant drugs (e.g., citalopram), antibiotics (e.g., erythromycin), and drugs against nausea (e.g., domperidone). 
e. Pharmacogenetic association studies shows that these drugs should not be administered to patients already using another drug with QT-prolonging properties or to patients who have an increased risk of QT prolongation.
Conclusion and Recommendations
Summary Statement: As QT interval duration is influenced by genetic variants, the individual risk of drug-induced QT interval prolongation may also be influenced by genetic factors. Pharmacogenetics describes the role of genetic variation in drug response, which can relate to both pharmacokinetic and pharmacodynamic properties. Pharmacokinetics constitute the effect of the body on the drug, which is usually categorized into effects on absorption, distribution, metabolism, and elimination of the drug. 
Thesis Restatement: Identifying genetic variants associated with drug-induced QT prolongation is beneficial to pharmacotherapy and prevents beneficial drugs from unnecessary market withdrawal. 
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