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Dear Editor


We would like to thank you in advance for giving us the opportunity to revise our manuscript. We consider that the constructive suggestions made by the reviewers helped considerably to improve our manuscript. All reviewers’ comments were individually answered and integrated into the text where appropriate. 

The authors appreciate your efforts in reviewing our manuscript and hope that you will find the final version acceptable for publication in WJC.


Please find below the response to your queries as well as the response to the reviewers. The last sentence of the comments by reviewer 00504997 was truncated. We conducted the editorial office, and we received exactly the same comments. If there is any problem, we are available to make the appropriate corrections. 
Sincerely yours,

Konstantinos P. Letsas, MD, FESC 

Second Department of Cardiology

Laboratory of Cardiac Electrophysiology
Evangelismos General Hospital of Athens

45-47, Ipsilantou st., 10676, Athens, Greece

Tel.: +302106843854 

Fax: +302106513317 

e-mail: k.letsas@mail.gr
Response to the Editor
· A short running title of less than 6 words (4 words) was provided.

· Zip codes were added in the revised manuscript.

· The abstract was expanded, and the word count is now 215.
· 
A summary of less than 100 words to outline the most innovative and important arguments and core contents in our paper to attract readers the core tip was added was added in the revised manuscript.
· The total number of references is now 101. 
· 
Following your suggestion, we now provide PubMed citation numbers for the reference list (PMID and DOI).
· We indicate the location of the 2 figures in the revised manuscript. We will send both figures in JPEG format.

Reviewer 00227341
The following amendments/additions have been made to the revised manuscript according to your useful recommendations:
Abstract

Following your suggestion, we modified the term “congenital forms”. The abstract has been expanded. We now report that “These agents may induce the phenotype of long QT syndrome and less commonly of short QT syndrome and Brugada syndrome”.

Introduction

Page 3, line 2: Based on your comment, we modified this point by adding new references. In the revised manuscript we report that “Sudden cardiac death (SCD) accounts for approximately 50% of all deaths from cardiovascular diseases, and this proportion remains the same despite the overall decrease in cardiovascular mortality the last decades. In the past 30 years ventricular tachycardia or fibrillation was thought to be the most common cause of out-of hospital cardiac arrest, accounting for approximately three-quarters of cases, the rest 25% caused by bradyarrhytmias or asystole. More recent studies suggest that the incidence of ventricular fibrillation or ventricular tachycardia as the first recorded rhythm in out-of-hospital cardiac arrest has declined to less than 30%, presumably due to the decline of coronary artery disease mortality. An exception may exist in the setting of drug-induced proarrhythmias where the most common recorded rhythm is polymorphic ventricular tachycardia termed torsades de pointes (TdP) or ventricular fibrillation”. 

Page 3, line 3:  As you suggested, we now report that “A national survey in England about sudden unexpected cardiac deaths have demonstrated that post-mortem examination fails to identify a cause in 4% of sudden deaths in the 16-64 age group, yielding a default diagnosis of sudden arrhythmic death syndrome. Recent data have shown that SCD occurs in the absence of coronary heart disease or other cardiomyopathy in about 5-10% of cases. Certain primary electrical diseases such as the long QT syndrome, the short QT syndrome, the Brugada syndrome, and the catecholaminergic polymorphic ventricular tachycardia may be underling cause of SCD in this group of subjects without overt structural heart disease. Apart from the congenital form of these syndromes, accumulating data have shown that an increasing number of drugs commonly prescribed in routine clinical practice are implicated in acquired forms of long QT, short QT, and Brugada syndromes predisposing to SCD in the absence of structural heart disease”.
ECG markers of ventricular repolarization in long QT syndrome

Page 5, line 19: Following your suggestion, we added the following paragraph “A recent scientific statement from the American Heart Association and the American College of Cardiology Foundation recommends that a QTc over the 99th percentile should be considered abnormally prolonged. Estimated 99th percentile QTc values for otherwise healthy postpubertal individuals are 470 msec for men and 480 msec for women. A QTc >500msec is considered abnormal and dangerous for both males and females.”
Pag 5, line 22. We added a brief comment regarding QT measurement in the case of prolonged QRS duration.
Pag 5, line 22. A brief comment stating that “Automated measurement by electrocardiographs is preferred over manual measurement” is now reported.
Drug-induced short QT syndrome

Page 12, line 5: Based on this new reference, we state that “In a recent observational study, QTc interval shortening following oral rufinamide administration was not associated with significant clinical adverse effects. However, the ability of rufinamide to significantly shorten the QT interval portends a potential arrhythmogenic risk that may best be guarded against by periodic electrocardiographic recordings. 
Drug-induced Brugada syndrome
Page 12, line 20: Following your suggestion, we now report the new electrocardiographic classification of Brugada syndrome. We report that “In a Consensus report published this year, only 2 ECG types are considered: type 1 which is identical to the classic type 1 ECG pattern of the other Consensus (coved pattern) and type 2 that joins ECG patterns 2 and 3 of previous Consensus (saddleback pattern). In this new type 2 ECG, the high take-off is ≥2 mm with respect to the isoelectric line and is followed by ST-segment elevation ≥0.05 mV with positive or flat T wave in V2 and T wave variable in V1”.
References

Following your suggestion, we added the year of publication in the references.
Reviewer 00504997
The following amendments/additions have been made to the revised manuscript according to your useful recommendations:
Page 3 References 1 and 2 are very old. Myeburg has other references in this century. 
Following your suggestion, the old references have been replaced by new.
Page 4 " Antibiotics and psychotropic drugs are the most common". However in table 1 you talk about antimicrobial. It is clear that antimicrobial is a term that includes: 1) those obtained from natural sources [Beta-lactam antibiotic (such as penicillins, cephalosporins) and Protein synthesis inhibitors (such as aminoglycosides, macrolides, tetracyclines, chloramphenicol, polypeptides] and 2) synthetic agents: Sulphonamides, cotrimoxazole, quinolones; Anti-virals; Anti-fungals; Anti-cancer drugs; Anti-malarials; Anti-tuberculosis drugs; Anti-leprotics and Anti-protozoals. 
In the revised manuscript, we changed this statement as follows “Antimicrobials and psychotropic drugs are the most common non-cardiac drugs involved in drug-induced QT interval prolongation, which in the vast majority of cases are prescribed by non-cardiologists”.
Page 5. Probably you must mention the advantages and desadvantages of Fridericia’s and Bazett’s formula. "Apart from heart rate, the duration of the QT interval is also influenced by the autonomic tone, drugs, genetic abnormalities, electrolyte disorders, cardiac or metabolic diseases and changes of cardiac afterload". It is important to mention which electrolyte disorders and cardiac or metabolic diseases can prolong the QT interval. How changes of cardiac afterload prolong the QT interval?. Surprisingly, the authors did not mention females gender as a risk factor. 
In the revised manuscript , we report that  “Although the Bazett’s formula is widely accepted, it overestimates the QT interval during tachycardia and underestimates it during bradycardia. Fridericia’s equation is preferred at extremes of physiological heart rate. Individualised regression formulae are often preferred”.

We additionally modified the following sentence “Apart from heart rate, the duration of the QT interval is also influenced by the gender (females display longer QT intervals), autonomic tone, drugs, genetic abnormalities, electrolyte disorders (hypokalemia, hypomagnesemia, hypocalcemia), cardiac (congestive heart failure, cardiac hypertrophy) or metabolic diseases (starvation, anorexia nervosa, drug-interactions) and changes of cardiac afterload”.

How changes of cardiac afterload prolong the QT interval? 

This was taken by Yap YG and Camm AJ (ref 24).
There are several reports showing that changes of cardiac afterload influence cardiac repolarization and may prolong action potential duration or induce heterogeneity of repolarization. Mechanoelectric transduction describes the situation in which a mechanical stimulus is transduced into an electrical signal. The physiological role of mechanoelectric feedback remains uncertain. The terms ‘mechanically activated depolarisation’ or ‘stretch induced depolarisation’ have been reported in the setting of changes in cardiac pre- and after-load. Intracellular calcium, cell signals and the potentials due to prolongation of conduction paths in cytoskeleton may be involved in this process. 
Please find below few related references:
Babuty D, Lab MJ. Mechanoelectric contributions to sudden cardiac death. Cardiovasc Res. 2001 May;50(2):270-9.

Pye MP, Cobbe SM. Arrhythmogenesis in experimental models of heart failure: the role of increased load. Cardiovasc Res. 1996 Aug;32(2):248-57.

Jauch W, Hicks MN, Cobbe SM. Effects of contraction-excitation feedback on electrophysiology and arrhythmogenesis in rabbits with experimental left ventricular hypertrophy. Cardiovasc Res. 1994 Sep;28(9):1390-6.

We believe that this point is beyond the topic of this review. However, if the reviewer insist, we can add these data.
Page 6. "Notably, some agents that substantially prolong the QTc interval produce very low rates of clinical TdP, while other agents with much smaller QTc effects are considerably more proarrhythmic ". Which are such compounds?. Please include some examples. 
The most typical example is amiodarone. This is now reported in the revised manuscript.  Divergent proarrhythmic potential of macrolide antibiotics despite similar QT prolongation has been also reported. However, the most typical example is amiodarone.
"In terms of QTc change from baseline on treatment, it has been recommended that an increase of 30 msec is a potential cause for concern and that a 60 msec increase is a definite cause for concern". Please give the reference for this assessment. 
The following reference has been cited: Bednar MM, Harrigan EP, Ruskin JN. Torsades de pointes associated with nonantiarrhythmic drugs and observations on gender and QTc. Am J Cardiol 2002; 89(11):1316-1319. 
"An increased transmural dispersion of repolarization (TDR) is probably the best predictor of TdP". This term should be defined.
Increased TDR by reflecting the intrinsic heterogeneities within the myocardium is postulated to contribute to the development of TdP by increasing the vulnerable window during repolarization, facilitating propagation of early afterdepolarizations (EADs).  As stated in the manuscript, there are agents that prolong the QTc interval and produce very low rates of clinical TdP, while other agents with much smaller QTc effects are considerably more proarrhythmic ". The most typical example is amiodarone. Therefore, we believe that an increased TDR is probably the best predictor of TdP.

Page 7. "Phase 4 represents the resting membrane potential (-70mV to -90mV)". It is clear that -70 mV is an abnormal resting membrane potential in ventricular muscle or Purkinje fibres. All the currents should be expressed correctly: IK1 = IK1. 
We are really sorry for this inconvenience. We now report that the normal resting membrane potential in the ventricular myocardium is about -85 to -95 mV. IK1 current is now reported correctly.
"Ito is a potassium channel that is rapidly activated at this phase". This is incorrect. Ito is a "potassium current" (in fact, is the transient outward current). 
We agree with the reviewer, and we corrected this mistake.
"INa/Ca exchanger pumping in its usual direction". What do you mean?. The exchanger can work in the inward or outward direction; so, you must clarify this point. 
This statement has been modified as follows “Phase 2 is the plateau period. Net potential derives from competition between outward currents of potassium efflux and chloride influx and inward currents from the L-type calcium channels (ICa-L). At the end of the phase 2, calcium entry slows and calcium is removed from the cell by the Na/Ca exchanger pump.”

Page 8. ADPof = APD of. 
This has been corrected in the revised manuscript.
"May then give rise to early afterdepolarizations (EADs).....". The authors should mention the electrophysiological basis of the EADs. 
In the initial report we report that “Activation of inward depolarizing currents (most likely L-type ICa or INa/Ca exchange current) may then give rise to EADs that appear as depolarizing oscillations in membrane voltage during phases 2 and 3 of the action potential. EADs that reach the threshold voltage cause ventricular extrasystoles”. We have add the following statement “Phase 2 may be interrupted due to augmented opening of the L-type ICa channels, while phase 3 interruptions are facilitated by the INa/Ca exchanger pump which exchanges 3 Na ions for 1 Ca ion, producing an inward current when extruding Ca from the cytoplasm”.
Page 9 "Despite QTc interval prolongation, the drug exhibits a very low torsadogenic activity (<1%)". Please give the proper reference in "humans". 
The proper reference has been cited in the revised manuscript “Drouin E, Lande G, Charpentier F. Amiodarone reduces transmural heterogeneity of repolarization in the human heart. J Am Coll Cardiol 1998; 32(4):1063-1067”.
In this page you mention " action potential duration" and sometimes you use the abbreviation APD. Be consistent. 
Following your suggestion, we corrected this mistake.
"In contrast to bepridil, TDR was decreased with ranolazine and EADs could not initiate TdP, despite the dose-dependent increase in QT interval". However, you mentioned in Table 1 that ranolazine produces long QT syndrome. This is a clear inconsistency. There is no evidence (see FDA) that ranolazine produce Long QT syndrome. Furthermore, in another sentence (see page 10) the authors mentioned " Compounds that block the late INa stop the EADs and prevent TdP". It is clear that ranolazine is a selective blockr of the late Ina. 
Ranolazine is reported as a drug that prolongs the QT interval. This is also clearly mentioned in the following reference “Antzelevitch C, Belardinelli L, Zygmunt AC, Burashnikov A, Di Diego JM, Fish JM, Cordeiro JM, Thomas G. Electrophysiological effects of ranolazine, a novel antianginal agent with antiarrhythmic properties. Circulation 2004; 110(8):904-910”.

In the following address (FDA), it is mentioned that ranolazine prolongs the QT interval. 

http://www.fda.gov/Safety/MedWatch/SafetyInformation/Safety-RelatedDrugLabelingChanges/ucm121085.htm

The multi-channel inhibition, particularly the ability to block late INa, has been suggested to contribute to the suppression of EADs and reduction of spatial dispersion of repolarization, the substrate and trigger for TdP. This is also the case for amiodarone (see ref. by Antzelevitch C et al. above).
"Cisapride". The authors devoted several sentences to a drug that has been withdraw fro the market all around the world. The author connot follow your sentence "produces a biphasic concentration-dependent prolongation of the QT interval" as it is actually expressed.

We agree with the reviewer. However, we wanted to show the different torsadogenic activity of the same drug at different doses. If the reviewer insists, we can omit this sentence.
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