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We read with interest the letter from

FIGURE 1. An evolution of survival analysis is coming: Good news for

the cardiac surgery community.

Van den Eynde and colleagues.1 We must admit that it is
quite difficult to reply to such a beautiful explanation of
the main concept of our article. Recently, an increasing
number of groups have used competing risk regression anal-
ysis to determine the influence of competing events such as
mortality. As mentioned in our study, the new model com-
bines this approach with modulated renewal analysis. This
combination allows control of competing events and esti-
mates the cause-specific probability of the event of interest
at a particular time while allowing for repeated events dur-
ing follow-up.2

Van den Eynde and colleagues1 have clearly pointed out
the most important advantages of this modeling technique
when compared with classic Kaplan-Meier survival esti-
mates and Cox regression analysis. Limiting the analysis
to the first occurring event at follow-up results in failure
to account for subsequent events and for the interactions
of these with competing variables, particularly important
when several events happen during the follow-up period.3

Kaplan-Meier and Cox regression models assume indepen-
dence when there can be multiple causes for the event (so
informative censoring is needed to avoid biased estimated
of risk).

As noted by some of the reviewers of our article during
the peer-review process, modulated renewal is a statistical
method that was brilliantly described by Kalbfleisch and
Prentice.4 The terminology derives from industrial analyses
(with modulated renewal characterized by the terms good
as new, better than new, and worse than new). Although
some groups (such as the group from the University of Ala-
bama) have been pioneers in its use, modulated renewal
analysis has not been widely applied in the context of
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cardiac surgery research. Therefore, the combination of
modulated renewal and competing risk regression analysis
can be considered a novelty in our field.
It is with great enthusiasm that we welcome the words of

Van den Eynde and colleagues.1 A great deal of effort will
be needed in the coming years to promote the evolution of
statistical analysis to keep pace with increasing use of big
data and the growth of medical technology.5 Good news
from Baltimore! A new shared vision on survival analysis
is coming (Figure 1).

Alvise Guariento, MDa

Ilias P. Doulamis, MD, PhDa

Steven J. Staffa, MSb

Laura Gellis, MDc

Nicholas A. Oh, MDa

Takashi Kido, MD, PhDa

John E. Mayer, MDa

Christopher W. Baird, MDa

Sitaram M. Emani, MDa

David Zurakowski, MS, PhDb

Pedro J. del Nido, MDa

Meena Nathan, MD, FRCS, MPHa

aDepartment of Cardiac Surgery
Boston Children’s Hospital

Harvard Medical School
Boston, Mass

bDepartments of Anesthesiology and Surgery
Boston Children’s Hospital

Harvard Medical School
Boston, Mass

cDepartment of Cardiology
JTCVS Open c Volume 8, Number C 583

http://crossmark.crossref.org/dialog/?doi=10.1016/j.xjon.2021.10.024&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


Congenital: Truncus Arteriosus: Letters to the Editor
Boston Children’s Hospital
Harvard Medical School

Boston, Mass
References
1. Van den Eynde J, Danford DA, Kutty S. Rethinking traditional survival analysis:

modulated renewal analysis with competing risks regression. J Thorac Cardiovasc

Surg Open. 2021;8:578-9.

2. Guariento A, Doulamis IP, Staffa SJ, Gellis L, Oh NA, Kido T, et al. Long-term

outcomes of truncus arteriosus repair: a modulated renewal competing risks
584 JTCVS Open c December 2021
analysis. J Thorac Cardiovasc Surg. February 12, 2021 [Epub ahead of print].

https://doi.org/10.1016/j.jtcvs.2021.01.136

3. Columbia Public Health. Competing risk analysis. 2019. Accessed October 14,

2021. Available at: https://www.publichealth.columbia.edu/research/population-

health-methods/competing-risk-analysis

4. Kalbfleisch JD, Prentice RL. The Statistical Analysis of Failure Time Data. Wiley;

2011. https://doi.org/10.1002/9781118032985

5. Kalfa D. Commentary: let’s push on medical device innovation. J Thorac Cardi-

ovasc Surg. February 26, 2021 [Epub ahead of print]. https://doi.org/10.1016/

j.jtcvs.2021.02.074

https://doi.org/10.1016/j.xjon.2021.10.024

http://refhub.elsevier.com/S2666-2736(21)00379-X/sref1
http://refhub.elsevier.com/S2666-2736(21)00379-X/sref1
http://refhub.elsevier.com/S2666-2736(21)00379-X/sref1
https://doi.org/10.1016/j.jtcvs.2021.01.136
https://www.publichealth.columbia.edu/research/population-health-methods/competing-risk-analysis
https://www.publichealth.columbia.edu/research/population-health-methods/competing-risk-analysis
https://doi.org/10.1002/9781118032985
https://doi.org/10.1016/j.jtcvs.2021.02.074
https://doi.org/10.1016/j.jtcvs.2021.02.074
https://doi.org/10.1016/j.xjon.2021.10.024

	Reply from authors: A new shared vision on survival analysis: Good news from Baltimore
	References


