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Abstract

Sotalol is a Vaughan-Williams Class Il antiarrhythmic medication that is commonly used in the
management of both atrial and ventricular arrhythmias. Like others in this class, sotalol carries
a risk of the potentially lethal arrhythmia torsade de pointes due to its effect of prolonging the
QT interval on ECG. For this reason, many centers admit patients for telemetry monitoring
during the initial 2-3 days of dosing. However, despite its widespread use, little information is
available about the dosing protocols used during this initiation process. In this multicenter
investigation, we examine the characteristics of various dose protocols in 213 patients who
initiated sotalol over a 4-year period. Of these patients, over 90% were able to successfully
complete the dosing regimen (i.e., were discharged on the medication). Significant bradycardia,
excessive QT prolongation, and ineffectiveness were the main reasons for failed completion.
We found that any dose adjustment was one of the strongest univariate predictors of successful
initiation (OR 6.6, 95%CI 1.3 — 32.7, p = 0.021), while initial dose, indication, and resting heart
rate or QT interval on baseline ECG did not predict successful initiation. Several predictors of
any dose adjustment were identified, and included diabetes, hypertension, presence of
pacemaker, heart failure diagnosis, and depressed LV ejection fraction. Using marginal
structural models (i.e., inverse probability weighting based on probability of a dose adjustment),
we verified that these factors also predicted successful initiation via preventing any dose
adjustment, and suggests that consideration of these factors may result in higher likelihood of
successful initiation in future investigations. In conclusion, we found that the majority of patients
admitted for sotalol initiation are successfully discharged on the medication, often without a
single adjustment in the dose. Our findings suggest that several factors predicting lack of dose
adjustment could be used clinically to identify patients who could potentially undergo outpatient

initiation, although prospective studies are needed to verify this approach.
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Background

Sotalol is a Vaughan-Williams (VW) Class lll antiarrhythmic agent that is used in the treatment

I*® and ventricular arrhythmias*®. Composed of a racemic mix of two isomers, the d and |

of atria
isomers of sotalol work together to prolong repolarization (d- and I-isomer) along with non-
selective beta-blocking properties (I-isomer). This property is significant as use of isolated d-
Sotalol was found to be associated with increased mortality in patients with heart failure in the
SWORD study®, while use of the racemic mixture is generally considered to be safer in this
population. Like other VW Class lll agents, sotalol displays reverse use dependence properties,
in which heart rate and the QT interval are inversely related such that at lower heart rates, the
QT interval prolongs™. At doses between 160 and 640 mg/day, sotalol increases QT interval by
40 to 100 ms™. In a cohort of 541 patients obtained from electronic medical record review
starting sotalol, Weeke el al. found that the average change in corrected QT interval (Bazett
formula) was highly variable (3x42 ms at two hours and 11£37ms at 48 hours) following the

initial dose™?.

Due to these properties of sotalol, there is a 1-4% incidence of developing adverse QT
prolongation and subsequent torsade de pointes (TdP) in a dose-dependent fashion™*?#, with
risk factors including dose above 320 mg/day, serum creatinine over 1.4mg/dL in women and
over 1.6mg/dL in men, history of sustained VT/VF, history of heart failure or coronary artery
disease, and female gender placing people at higher risk'®. As a result, most, but not all,
institutions require admission to a monitored telemetry unit for initiation and dose adjustments of
sotalol. However, despite multiple observational studies examining patterns of sotalol initiation'?
14.22.23 no single algorithm exists to guide initiation of sotalol therapy. In this investigation, we
examine patterns of sotalol initiation across multiple institutions nationwide to identify predictors

of successful initiation.
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Methods

Population

The National Torsade de Pointes consortium is composed of representatives from the
Massachusetts General Hospital, University of Colorado Hospital, Cleveland Clinic, Beth Israel
Deaconess Medical Center, and the Mayo Clinic. Patients who were admitted to the hospital for
in-patient telemetry monitoring for sotalol initiation for non-research purposes were enrolled at
these centers over the period from June 8, 2014 and September 18, 2018. Patients undergoing
admission for dose adjustments were excluded. Clinical information was collected on patients
over the duration of the hospitalization, including electrocardiography, lab values, and clinical
events. Data was collected in a RedCap database; Massachusetts General Hospital served as
the data-coordinating center for this investigation. This study is registered with the U.S.
National Library of Medicine ClinicalTrials.gov (NCT02439658). The study was approved by

institutional review boards (IRB) at all participating institutions.

Study parameters

Baseline data were collected prior to initiation of sotalol, and included age, sex, demographic
information, race, ethnicity, height, weight, body mass index (BMI), past medical history of atrial
fibrillation, ventricular tachycardia, essential hypertension, coronary artery disease, congestive
heart failure, and presence of a pacemaker or implantable cardioverter-defibrillator (ICD),
routine lab values (serum potassium, magnesium, and creatinine), assessment of left ventricular
function (i.e., ejection fraction) based on transthoracic echocardiography, nuclear imaging, or
cardiac magnetic resonance imaging, and standard electrocardiographic (ECG) rhythm and
measurements (heart rate, PR, QRS, QT intervals). ECGs were over-read for accuracy by a
cardiologist member of the research team. Underlying atrial rhythm was categorized as atrial
fibrillation, flutter, or tachycardia (AF); sinus or atrial-paced (SR) rhythm; or unknown (UNK) if
both sinus and atrial arrhythmias were present, or if junctional or ventricular-paced rhythm was
present. An ECG was also categorized as UNK if greater than 3 atrial or ventricular premature
complexes were noted. UNK ECGs were excluded from ECG analysis (intervals and rhythm),
although other clinical information for these patients was included. The QT was corrected using
Fridericia® formula (QT/(RR interval)*®. All patients were included regardless of existence of
prior bundle-branch block or ventricular pacing, with QRS duration examined as a covariate.

Data were also collected regarding timing of electrical or chemical (spontaneous) cardioversion.
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Outcome

We considered a three-day course of 5-6 doses of sotalol to be successful completion of the
protocol. Patients who were discharged on sotalol after shorter courses of initiation were
excluded; otherwise, any patient who stopped the initiation protocol prior to the 5 or 6™ dose
and/or was not discharged on sotalol was considered a protocol failure. Reasons for failure
were categorized by study investigators into ‘ineffective’, ‘bradycardia’, ‘QT prolongation’, ‘other
intolerance/side effect’, and ‘other/unknown’, although the decision about continuation or

cessation of sotalol was made by the treating physicians, independently of the research study.

Analysis

All analyses were conducted on a single dataset downloaded from the central RedCap
database on September 20, 2018. Univariate analysis was conducted using logistic regression
with successful discharge on medication as the outcome to identify individual predictors of
successful initiation. Due to the limited number of unsuccessful initiation protocols
(underpowered), multivariate analysis was not performed with successful initiation as the
outcome. To examine causal pathway for factors leading to dose adjustment, we used a
marginal structural model® % based on inverse probability weighting for dose adjustment. First,
stepwise logistic regression was performed by dose across all predictors in order to identify
those predicting a single dose adjustment at significance level of p < 0.1. Then, generalized
estimating equations (GEE) were applied using a logit link and subject-level clustering across
doses, to examine the inverse of the predicted probability of a dose adjustment by dose for each
subject on probability of successful initiation of sotalol. All statistical analysis was performed
using Stata IC (Version 15.1, StataCorp, LLC, College Station, TX).

Results

Between June 8, 2014 and September 18, 2018, 213 subjects were admitted to five
participating medical centers (range 1 — 100 per center). Atrial fibrillation (AF) was the most
common indication, and most patients were in AF at the start of the initiation protocol (Table 1).
Sotalol was initiated in more men than women, although there were no statistically significant

differences in successful completion of the loading protocol between sexes.

113 patients (53.1%) completed a 5 or 6 day initiation protocol without any adjustment in the
dose—40mg: 1 (0.9%), 80mg: 64 (56.6%), 120mg: 47 (41.6%), 160mg: 1 (0.9%). 66 patients
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(31.0%) had at least one adjustment over the 5 or 6 dose protocol, and 34 patients (16.0%)
stopped the protocol before reaching the 5" or 6™ dose. Figure 1 shows the various dosing
trajectories for patients who had at least one change, and average numbers by dose. There
was no obvious other pattern than no adjustment through the population, although the most
common doses were 80mg and 120mg, and most adjustments were increasing or decreasing
between these values. 20 patients (9.4%) were not discharged home on the medication. Of
these, 11 had stopped prior to the 5" dose, 2 had no dose adjustment and stopped after the 5"
dose, and 7 had at least one dose adjustment and stopped after the 5" dose. Of the reasons
for unsuccessful initiation, the most common were ‘ineffective’ (8 patients), ‘QT prolongation’ (7

patients), ‘bradycardia’ (4 patients), and ‘other/unknown’ in 1 patient.

105 (51.5%) of patients were in atrial fibrillation or flutter on initiation of sotalol, and of these, 61
(66.3%) underwent electrical cardioversion and 20 (19.1%) spontaneously converted to sinus
rhythm. There was no significant effect of electrical or spontaneous conversion to sinus on the

probability of discharge on sotalol.

In univariate logistic regression, patients with no adjustment in the dose were more likely to be
discharged on sotalol than those who had at least one dose change (OR 6.6, 95%CI 1.3 — 32.7,
p = 0.021), and patients with a higher starting dose had a higher probability of discharge
[120mg: 94.2% (Cl 88.7 — 99.7%), 80mg: 89% (CI 84.4- 94.7%), 40mg: 75% (Cl 45.0-1.05%)],
although the latter difference did not reach statistical significance (p = 0.22). Of the predictors
examined (Table 2) lack of any dose adjustment was among the most predictive of successful
initiation. History of hypertension and use of a separate beta blocker were also predictive of
successful discharge on sotalol, although it is possible that the mechanism of these factors was

by decreasing the dose changes of sotalol (see below).

Since dose adjustments appeared to play a significant role in the overall successful initiation of
sotalol, we examined the role of this decision as a marginal structural model, using inverse
probability weighting for dose adjustment. After reshaping the dataset to allow modeling by
dose number, we identified that the dose number (OR 0.74, 95%CI 0.64-0.88), presence of
hypertension (OR 2.0, 95%CI 1.2 — 3.4), use of calcium channel blocker (OR 2.1, 95%Cl 1.2 —
3.8), use of a separate beta blocker (OR 0.63, 95%CI 0.38 — 1.0), and presence of a pacemaker
(OR 0.17, 95%CI 0.04 — 0.72) were all predictors for making a dose adjustment at p < 0.1.

From the multivariate logistic regression model, we calculated inverse probability of a dose
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adjustment by dose number, and examined the role in predicting successful initiation of sotalol
using generalized estimating equations. This model demonstrated that predictors of dose
adjustment were also successful at predicting the probability of successfully completing the
initiation protocol of sotalol (OR 0.977, 95%CI 0.960 — 0.995, p = 0.014).

Discussion

In this multicenter observational study of sotalol initiation protocols, we found that regardless of
the dose protocol, the vast majority of patients (> 90%) were able to successfully initiate sotalol
during the loading protocol, and that over 50% of the population was able to do so without any
adjustments to the medication. We found a large range of variability in the dose adjustments
made during initiation of sotalol, but also found that patients in whom dose adjustments were
made were less likely to be discharged on the medication. Several factors were associated with
less frequent dose adjustments, including presence of a pacemaker, beta blockers or calcium
channel blockers, hypertension, and diabetes, and could be examined in future prospective
studies aimed at minimizing dose adjustments toward the goal of improving likelihood of sotalol

initiation, as well as targeting specific patients for outpatient initiation.

Unlike the related VW class Ill anti-arrhythmic medication, dofetilide, the initiation protocol for
sotalol is poorly defined, and at some institutions, patients being initiated on sotalol are not
admitted for any monitoring during the initiation process at all. Several groups examined the
safety of in-patient sotalol initiation over 2 decades ago, and noted a higher rate of events than
we identified. Maisel and colleagues examined adverse cardiac events in 72 trials of sotalol
80mg twice a day for atrial fibrillation®®, and found that adverse cardiac events occurred in 18
percent: bradyarrhythmias occurred in eight (11 percent), ventricular arrhythmias in two (2.8
percent), and QT prolongation in one (1.4 percent). The risk was greatest within the first 24
hours of therapy and in patients with a previous myocardial infarction (MI)*. Chung et al. also
examined the risks of sotalol initiation in 120 patients admitted to a single center?, and found
that complications occurred in 25 patients (21 percent), which triggered a change in therapy
(dose reduction or cessation) in 21. The most common complications were bradycardia in 20
(including a heart rate below 40/min in 13), excessive prolongation of the QT interval in eight,
and new or increased ventricular arrhythmias in seven (including two cases of TdP).
Complications occurred within the first three days in 22 of the patients (88 percent)®®. Both

studies identified a rate of complications higher than our study, which may reflect greater
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attention to dose effects in the more contemporary period, although neither study examined

dose-by-dose granularity as we did, and thus we cannot determine this effect precisely.

Our finding that over half of patients were able to successfully initiate sotalol without a single
dose adjustment has potential implications for future efforts at outpatient sotalol initiation
protocols. Noteworthy is that patients with a pacemaker present were significantly less likely to
have a dose adjustment, and more likely to successfully initiate sotalol than those without,
perhaps due to less bradycardia, which was a key reason for failure of initiation. Given the

21,28 as well as

continued advances in remote monitoring of cardiac implantable devices
development of wearable/portable devices for measuring QT interval® *, it seems that our
findings support the possibility that these patients could undergo outpatient initiation of sotalol,

although more work is clearly needed.

The role of dose adjustments in patients being initiated on sotalol should be contrasted with the
other VW class lll medication for which patients are admitted for initation, dofetilide. For one,
patients starting dofetilide are generally started at the highest dose, with adjustments downward

based on QT interval®

. As observed in this study, most patients initiated on sotalol are started
at 80mg twice a day, which is the lowest dose at which antiarrhythmic activity (class Ill) takes
place, and either increased or maintained at the same dose over the course of the 3 days of
monitoring. Importantly, we found that making any dose adjustments decreased the probability
of successful initiation. Of course, whether the decision to make a dose adjustment was made
by providers seeking to achieve a pre-determined dose, or whether the decision was made to
adjust the dose because of concerns of toxicity or ineffectiveness that ultimately led to
discontinuation of the medication could not be determined by our study design. Within the
confines of an observational study, such a determination cannot be made definitively, and
requires a prospective trial with a predetermined dosing protocol to define the direction of
causality. We believe this future investigation would be important, as dose adjustment
targeting ineffectiveness rather than toxicity could potentially be made in an outpatient setting
over a longer time period, as is done in other non-class Il anti-arrhythmics. Such an approach

could be much more cost-effective than present standards for in-patient monitoring.

There are several important limitations in this investigation. First, as noted above, because our
study was observational in nature, we were unable to draw more definitive conclusions about

the role of dose decisions in successful initiation of sotalol. There is an obvious issue of ‘cause-
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and-effect’ related to making these adjustments, and while certain findings, such as the
presence of a pacemaker decreasing the probability of a dose adjustment and increasing
probability of successful initiation of sotalol, make intuitive sense; others, such as the
associations of calcium-channel blockers and beta blockers with dose adjustments, are more
difficult to explain. These associations would seem to be more likely to be spurious, and likely
due to other unmeasured effects specific to certain patients, but only through future prospective
study can we know for certain. Second, we did not have medium or long-term follow-up, and
thus were unable to determine whether patients who did successfully initiate sotalol had long-
term success with the medication, free of complications. Such follow-up is of obvious
importance for drawing conclusions; however, understanding the factors that impact successful
initiation in the short-term is also important. For both patients and providers, the time wasted
when a patient is admitted for sotalol initiation and then leaves without being on the medication
is a burden both in time and money. Efforts to minimize this outcome are clearly desired,
regardless of whether sotalol has long-term success in management of atrial or ventricular
arrhythmias. Finally, our use of a multicenter study design had limitations in the depth of
information that could be collected about patients. Newer approaches by our group® and

others to use machine learning to analyze high-density data®**>°

, such as from telemetry,
implanted cardiac devices, and other continuous data streams could provider greater prediction
than standard ECG or clinical factors, but are more difficult to collect across institutions and
monitoring platforms. Future approaches to include this information could open a treasure trove

of data that could provide additional guidance on dose management for medications like sotalol.

In conclusion, we found that the majority of contemporary patients admitted at multiple medical
centers for monitoring during initiation of sotalol were successfully discharged on the
medication, including over half without a single dose change. We found that among other
factors, making dose adjustments was a key risk factor for failed initiation, and that patients with
pacemakers already implanted were less likely to have dose adjustments, and more likely to be
discharged on sotalol. Further prospective studies are needed to examine the role of dose

protocols toward the possibility of safe outpatient sotalol initiation.

Acknowledgements
This work was support by grants from the NIH NHLBI (MAR: 5K23 HL127296, CNC: RO1 HL
143070).


https://doi.org/10.1101/531301

bioRxiv preprint doi: https://doi.org/10.1101/531301; this version posted January 29, 2019. The copyright holder for this preprint (which was not
certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

References

1. Wanless RS, Anderson K, Joy M and Joseph SP. Multicenter comparative study of the
efficacy and safety of sotalol in the prophylactic treatment of patients with paroxysmal
supraventricular tachyarrhythmias. Am Heart J. 1997;133:441-6.

2. Auer J, Weber T, Berent R, Puschmann R, Hartl P, Ng CK, Schwarz C, Lehner E, Strasser U,
Lassnig E, Lamm G, Eber B and Study of Prevention of Postoperative Atrial F. A comparison
between oral antiarrhythmic drugs in the prevention of atrial fibrillation after cardiac surgery:
the pilot study of prevention of postoperative atrial fibrillation (SPPAF), a randomized, placebo-
controlled trial. Am Heart J. 2004;147:636-43.

3. Maintenance of sinus rhythm in patients with atrial fibrillation: an AFFIRM substudy of
the first antiarrhythmic drug. J Am Coll Cardiol. 2003;42:20-9.
4, Anastasiou-Nana M, Gilbert EM, Miller RH, Singh S, Freedman RA, Keefe DL, Saksena S,

MacNeil DJ and Anderson JL. Usefulness of d, | sotalol for suppression of chronic ventricular
arrhythmias. Am J Cardiol. 1991;67:511-6.

5. Roden DM. Usefulness of sotalol for life-threatening ventricular arrhythmias. Am J
Cardiol. 1993;72:51a-55a.
6. Mason JW. A comparison of seven antiarrhythmic drugs in patients with ventricular

tachyarrhythmias. Electrophysiologic Study versus Electrocardiographic Monitoring
Investigators. N Engl J Med. 1993;329:452-8.

7. Haverkamp W, Martinez-Rubio A, Hief C, Lammers A, Muhlenkamp S, Wichter T,
Breithardt G and Borggrefe M. Efficacy and safety of d,l-sotalol in patients with ventricular
tachycardia and in survivors of cardiac arrest. J Am Coll Cardiol. 1997;30:487-95.

8. Connolly SJ, Dorian P, Roberts RS, Gent M, Bailin S, Fain ES, Thorpe K, Champagne J,
Talajic M, Coutu B, Gronefeld GC, Hohnloser SH and Optimal Pharmacological Therapy in
Cardioverter Defibrillator Patients I. Comparison of beta-blockers, amiodarone plus beta-
blockers, or sotalol for prevention of shocks from implantable cardioverter defibrillators: the
OPTIC Study: a randomized trial. JAMA. 2006;295:165-71.

9. Waldo AL, Camm AJ, deRuyter H, Friedman PL, MacNeil DJ, Pauls JF, Pitt B, Pratt CM,
Schwartz PJ and Veltri EP. Effect of d-sotalol on mortality in patients with left ventricular
dysfunction after recent and remote myocardial infarction. The SWORD Investigators. Survival
With Oral d-Sotalol. Lancet. 1996;348:7-12.

10. Hondeghem LM and Snyders DJ. Class lll antiarrhythmic agents have a lot of potential
but a long way to go. Reduced effectiveness and dangers of reverse use dependence.
Circulation. 1990;81:686-90.

11. Hohnloser SH and Woosley RL. Sotalol. N Engl J Med. 1994;331:31-8.

12. Weeke P, Delaney J, Mosley JD, Wells Q, Van Driest S, Norris K, Kucera G, Stubblefield T
and Roden DM. QT variability during initial exposure to sotalol: experience based on a large
electronic medical record. Europace. 2013;15:1791-7.

13. Kassotis J, Costeas C, Blitzer M and Reiffel JA. Rhythm management in atrial fibrillation--
with a primary emphasis on pharmacologic therapy: Part 3. Pacing Clin Electrophysiol.
1998;21:1133-45.

14, Lehmann MH, Hardy S, Archibald D, quart B and MacNeil DJ. Sex difference in risk of
torsade de pointes with d,l-sotalol. Circulation. 1996;94:2535-41.


https://doi.org/10.1101/531301

bioRxiv preprint doi: https://doi.org/10.1101/531301; this version posted January 29, 2019. The copyright holder for this preprint (which was not
certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

15. Pacifico A, Hohnloser SH, Williams JH, Tao B, Saksena S, Henry PD and Prystowsky EN.
Prevention of implantable-defibrillator shocks by treatment with sotalol. d,I-Sotalol Implantable
Cardioverter-Defibrillator Study Group. N Engl J Med. 1999;340:1855-62.

16. Reiffel JA and Appel G. Importance of QT interval determination and renal function
assessment during antiarrhythmic drug therapy. J Cardiovasc Pharmacol Ther. 2001;6:111-9.
17. Soyka LF, Wirtz C and Spangenberg RB. Clinical safety profile of sotalol in patients with
arrhythmias. Am J Cardiol. 1990;65:74A-81A; discussion 82A-83A.

18. Laakso M, Pentikainen PJ and Rehnberg S. Sotalol-induced prolongation of the Q-T
interval and attacks of unconsciousness. International journal of clinical pharmacology, therapy,
and toxicology. 1984;22:487-90.

19. Kuck KH, Kunze KP, Roewer N and Bleifeld W. Sotalol-induced torsade de pointes. Am
Heart J. 1984;107:179-80.

20. Wang T, Bergstrand RH, Thompson KA, Siddoway LA, Duff HJ, Woosley RL and Roden
DM. Concentration-dependent pharmacologic properties of sotalol. Am J Cardiol.
1986;57:1160-5.

21. Kpaeyeh JA, Jr. and Wharton JM. Sotalol. Cardiac electrophysiology clinics. 2016;8:437-
52.

22. Maisel WH, Kuntz KM, Reimold SC, Lee TH, Antman EM, Friedman PL and Stevenson
WG. Risk of initiating antiarrhythmic drug therapy for atrial fibrillation in patients admitted to a
university hospital. Ann Intern Med. 1997;127:281-4.

23. Chung MK, Schweikert RA, Wilkoff BL, Niebauer MJ, Pinski SL, Trohman RG, Kidwell GA,
Jaeger FJ, Morant VA, Miller DP and Tchou PJ. Is hospital admission for initiation of
antiarrhythmic therapy with sotalol for atrial arrhythmias required? Yield of in-hospital
monitoring and prediction of risk for significant arrhythmia complications. J Am Coll Cardiol.
1998;32:169-76.

24, Funck-Brentano C and Jaillon P. Rate-corrected QT interval: techniques and limitations.
Am J Cardiol. 1993;72:17b-22b.

25. Yang S, Eaton CB, Lu J and Lapane KL. Application of marginal structural models in
pharmacoepidemiologic studies: a systematic review. Pharmacoepidemiology and drug safety.
2014;23:560-71.

26. Robins JM, Hernan MA and Brumback B. Marginal structural models and causal
inference in epidemiology. Epidemiology (Cambridge, Mass). 2000;11:550-60.

27. Zeitler EP and Piccini JP. Remote monitoring of cardiac implantable electronic devices
(CIED). Trends Cardiovasc Med. 2016;26:568-77.

28. Ploux S, Varma N, Strik M, Lazarus A and Bordachar P. Optimizing Implantable
Cardioverter-Defibrillator Remote Monitoring: A Practical Guide. JACC Clinical
electrophysiology. 2017;3:315-328.

29. Chung EH and Guise KD. QTC intervals can be assessed with the AliveCor heart monitor
in patients on dofetilide for atrial fibrillation. J Electrocardiol. 2015;48:8-9.

30. Garabelli P, Stavrakis S, Albert M, Koomson E, Parwani P, Chohan J, Smith L, Albert D, Xie
R, Xie Q, Reynolds D and Po S. Comparison of QT Interval Readings in Normal Sinus Rhythm
Between a Smartphone Heart Monitor and a 12-Lead ECG for Healthy Volunteers and Inpatients
Receiving Sotalol or Dofetilide. J Cardiovasc Electrophysiol. 2016;27:827-32.

31. Dofetilide. UK 68, UK 68798, Tikosyn, Xelide. Drugs in R&D. 1999;1:304-11.


https://doi.org/10.1101/531301

bioRxiv preprint doi: https://doi.org/10.1101/531301; this version posted January 29, 2019. The copyright holder for this preprint (which was not
certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

32. Marzec L, Raghavan S, Banaei-Kashani F, Creasy S, Melanson EL, Lange L, Ghosh D and
Rosenberg MA. Device-measured physical activity data for classification of patients with
ventricular arrhythmia events: A pilot investigation. PLoS One. 2018;13:e0206153.

33. Johnson KW, Torres Soto J, Glicksberg BS, Shameer K, Miotto R, Ali M, Ashley E and
Dudley JT. Artificial Intelligence in Cardiology. J Am Coll Cardiol. 2018;71:2668-2679.

34. Tanantong T, Nantajeewarawat E and Thiemjarus S. False alarm reduction in BSN-based
cardiac monitoring using signal quality and activity type information. Sensors (Basel,
Switzerland). 2015;15:3952-74,

35. Attin M, Feld G, Lemus H, Najarian K, Shandilya S, Wang L, Sabouriazad P and Lin CD.
Electrocardiogram characteristics prior to in-hospital cardiac arrest. Journal of clinical
monitoring and computing. 2015;29:385-92.


https://doi.org/10.1101/531301

bioRxiv preprint doi: https://doi.org/10.1101/531301; this version posted January 29, 2019. The copyright holder for this preprint (which was not
certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

Table 1: Patients Characteristics

Total (N =
213)
Age (years) 66.2 + 10.5
Ethnicity
- Hispanic/Latino 8 (3.8%)
- Non Hispanic/Latino 201 (94.4%)
- Unknown 1(0.5%)
Race
- Caucasian 206 (96.7%)
- African-American or Black 3(1.4%)
- Asian 1(0.5%)
- More than one race 3(1.4%)

Medications on Admission

- Beta Blocker

110 (51.6%)

- Calcium Channel Blocker

33 (15.5%)

- Diuretic

49 (23.0%)

Medical History

- Atrial fibrillation

185 (86.9%)

- Ventricular tachycardia

33 (15.5%)

- CHF 34 (16.0%)
- HTN 112 (52.6%)
- TypellDM 19 (8.9%)
- CAD 50 (23.5%)
- Pacemaker 19 (8.9%)
- Implantable cardioverter- 26 (12.2%)
defibrillator
Indication for Sotalol Loading: Atrial 181 (87.4%)
fibrillation

Most recent LV EF assessment

- LVEF>35%

159 (88.8%)

- LVEF<=35%

20 (11.2%)

Previously on sotalol? (Y/N)

16 (7.6%)

Admission ECG

- Sinus Rhythm or atrial paced

99 (48.5%)

received (IQR)

-HR 84.6 +23.7
-PR 184.6 +44.4
- QRS 105.8 £ 28.5
- QTc (Fridericia) 466.2 + 50.9
Pertinent Laboratory Data

- Potassium 43+04

- Magnesium 20+0.2

- Creatinine Clearance 0.97 £0.26
Sotalol Loading

- Starting dose

- 40mg 8 (3.8%)

- 80mg 134 (62.9%)

- 120mg 69 (32.4%)

- 160mg 2 (0.9%)

- Median Number of doses 5 (5-6)
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- No dose adjustment (after 5-6 | 113 (53.1%)

doses)
- Cardioverted electrically 88 (41.3%)
- Cardioverted chemically 27 (12.7%)

- Discharged on Sotalol 20 (9.4%)
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Figure 1. Dose adjustment patterns for sotalol. Numbers indicate patients receiving that dose at each time point.
Not shown are patients who had no dose adjustment during the hospitalization.
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OR Cl p value

No Dose Adjustment | 6.58 1.33-32.71 0.021
Indication 0.69 0.19-2.58 0.584
HTN 0.25 0.08-0.77 0.016
DM 1.95 0.25-15.47 0.526
PPM 1.95 0.25-15.47 0.526
CHF 0.74 0.23-2.35 0.606
Beta blocker 3.58 1.25-10.24 0.017
Calcium channel 3.78 0.49-129.23 0.203
blocker

LowEF 0.87 0.18-4.14 0.860
Sinus Rhythm 1.70 0.64-4.50 0.289
HR 1.00 0.98-1.02 0.917
QTc (Fridericia) 1.00 0.99-1.00 0.297

Table 2. Prediction of successful initiation of sotalol. Based on logistic regression.
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