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Since 2022: 4 issues/year
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How we work

Editor in Chief
▶ Is also an executive editor
▶ Building journal issues
▶ Organisation (AE/EE meetings, etc.)

Executive Editors
▶ Decide if a submission is fit for review
▶ Have it reviewed (via AE, or by themselves)
▶ Take editorial decision (accept/major/minor/reject)

Associate Editors
▶ Have papers reviewed (assigned by their expertise)
▶ Advise decision to Executive editor
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This paper got accepted 148 days before submission∗

∗According to the administration :-)

CONTRIBUTED RESEARCH ARTICLE 266

CopulaCenR: Copula based Regression
Models for Bivariate Censored Data in R
by Tao Sun and Ying Ding

Abstract Bivariate time-to-event data frequently arise in research areas such as clinical trials and
epidemiological studies, where the occurrence of two events are correlated. In many cases, the
exact event times are unknown due to censoring. The copula model is a popular approach for
modeling correlated bivariate censored data, in which the two marginal distributions and the between-
margin dependence are modeled separately. This article presents the R package CopulaCenR, which
is designed for modeling and testing bivariate data under right or (general) interval censoring in
a regression setting. It provides a variety of Archimedean copula functions including a flexible
two-parameter copula and different types of regression models (parametric and semiparametric)
for marginal distributions. In particular, it implements a semiparametric transformation model for
the margins with proportional hazards and proportional odds models being its special cases. The
numerical optimization is based on a novel two-step algorithm. For the regression parameters, three
likelihood-based tests (Wald, generalized score and likelihood ratio tests) are also provided. We use
two real data examples to illustrate the key functions in CopulaCenR.

Introduction

Bivariate data arise frequently in many research areas such as health, epidemiology, and economics.
For example, bivariate time-to-event endpoints are often used in clinical trials studying bilateral
diseases (e.g., eye diseases) or complex diseases (e.g., cancer and psychiatric disorders). The two
events are correlated as they come from the same subject. In many situations, the two event times
cannot be precisely observed, leading to bivariate censored data. Specifically, bivariate right-censored
data occur when the study ends prior to the occurrence of one or both events. An example of such
data comes from a clinical study assessing the treatment effect on preventing blindness in Diabetic
Retinopathy patients where each patient had one eye randomized to the treatment and the other
eye received no treatment (Huster et al., 1989), and the time-to-blindness are bivariate and right-
censored. We will illustrate the analysis of this study in Section 2.4. In another situation, bivariate
interval-censored data occur when the status of both events are periodically examined at intermittent
assessment times. In this case, the right censoring could also happen if the event still does not occur at
the last assessment time. A special case of interval-censored data is the current status data if there
is only one assessment time and the event is only known to occur or not by its assessment time. An
example of bivariate interval-censored data will be demonstrated in Section 2.4, which came from a
clinical trial studying the progression of a bilateral eye disease, Age-related Macular Degeneration
(AMD), where the progression time to late-AMD are interval or right censored (AREDS Group, 1999).
More examples can be found in books Hougaard (2000) and Sun (2007).

The development of our package is motivated by researches that are interested in (1) discovering
covariates that are significantly associated with the bivariate censored outcomes, and (2) characterizing
the joint and conditional risks of two events. For the bivariate events, the joint and conditional
risks could be clinically more important than the marginal risk (of a single event). For example,
the joint 5-year progression-free probability for both eyes helps identify patients with a high risk of
progressing to late-AMD. For another example, for patients having one eye already progressed, the
conditional 5-year progression-free probability for the non-progressed eye (given its fellow eye already
progressed) provides important information for both clinicians and the patient since patients with
both eyes progressed to the late stage of the disease may lose the ability to live independently.

There are three major approaches to fit regression models for bivariate censored data. The simplest
way is to fit a marginal model and estimate the variance-covariance by a robust sandwich estimator
(for example, Wei et al., 1989). This approach takes a working independence assumption, and
thus cannot generate joint or conditional distributions. The second approach is based on frailty
models (for example, Oakes, 1982), which are essentially mixed effects models and account for
the dependence between two events by a latent frailty variable. However, the covariate effects in
frailty models are usually interpreted on a conditional level (by conditioning on the frailty term),
which is not straightforward. The third approach is to use copula models (for example, Clayton,
1978). Unlike the marginal or frailty approaches, the copula approach models the joint survival
distribution by directly connecting the two marginal distributions through a copula function. One
unique advantage of the copula is that it separately models the marginal distributions and the
dependence parameter(s), allowing flexibility in marginal models and straightforward interpretation

The R Journal Vol. 12/1, June 2020 ISSN 2073-4859
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Getting reviewed

Prepare your submission carefully
▶ Use the rjtools package.
▶ Make sure the code runs(!)
▶ All code must be open source, also code you depend on for your paper
▶ Package?

▶ Publish on CRAN or BioConductor
▶ Write proper vignettes
▶ A decent set of unit test
▶ Decent code quality

And obviously (but we have encountered this)
▶ The paper must be original
▶ The topic must be related to R
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Passing the review

Paper
▶ Write for a broad audience; avoid unexplained jargon.
▶ Focus on the contribution to R (we are not a methodology journal)
▶ Compare with related work, and define the novelty

Package (if any)
▶ Usability:

▶ clear and user-friendly workflow?
▶ well-written and user-oriented documentation?

▶ Code:
▶ obvious edge cases covered?
▶ could functions/interfaces be improved?
▶ code well-organized and understandable?
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Things we like to see more of

▶ Studies on R/Software community
▶ Topical reviews
▶ Trends or methods in R coding
▶ CRAN-studies

Become an RJ reviewer
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