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The corrections to be made in Safari et al. (2021, pp. 985–986, 990–994, 999, 1001–1002; https://doi.org/10.1002/bimj.
202000173) are outlined as follows: In Section 2 (pp. 985–986), we introduce the notation in the mixture cure model when
cure status is partially known. Let 𝑌 be the survival time with distribution function 𝐹(𝑡|𝐱) = 𝑃(𝑌 ≤ 𝑡|𝐗 = 𝐱) and 𝐗 a
vector of covariates, and 𝐶∗ is the censoring time with distribution function 𝐺(𝑡|𝐱) = 𝑃(𝐶∗ ≤ 𝑡|𝐗 = 𝐱). The random vari-
ables 𝑌 and 𝐶∗ are assumed to be conditionally independent given 𝐗 = 𝐱. Assume that the survival time 𝑌 is subject
to random right censoring, so that instead of observing 𝑌, only 𝑇∗ = min(𝑌, 𝐶∗) and 𝛿 = 𝟏(𝑌 < 𝐶∗) would be observed.
Let 𝜈 = 𝟏(𝑌 = ∞) be the indicator of being cured from the event. Note that 𝜈 is partially observed because 𝛿 = 1 implies
𝜈 = 0, but 𝜈 is usually unknown for the censored observations. In the mixture cure model when the cure status is partially
known, 𝜈 = 1 is also observed randomly for some censored individuals.
Suppose that 𝜉 indicates whether the cure status is known (𝜉 = 1) or not (𝜉 = 0). To accommodate for this situ-

ation, let the censoring distribution be an improper distribution function 𝐺(𝑡|𝐱) = {1 − 𝜋(𝐱)}𝐺0(𝑡|𝐱), so with proba-
bility 𝜋(𝐱) the censoring variable is 𝐶∗ = ∞, and with probability {1 − 𝜋(𝐱)} the value of the censoring variable 𝐶∗
corresponds to the value of a random variable 𝐶 with proper continuous distribution function 𝐺0(𝑡|𝐱). A cured indi-
vidual is identified with probability 𝑃(𝜉 = 1|𝜈 = 1,𝐗 = 𝐱) = 𝑃(𝐶∗ = ∞|𝐗 = 𝐱) = 𝜋(𝐱). In this context, we observe the
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Abstract
An error was detected in the derivation of the expression of the cumulative hazard function in a recently 
published paper by Safari, W. C., López-de-Ullibarri, I., and Jácome, M. A. (2021), A product-limit 
estimator of the conditional survival function when cure status is partially known. Biometrical Journal,  
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There are some changes in the model notation in Section 2, the derivation of the expression of the 
cumulative hazard function in the Appendix, and the proofs of Lemmas 3 and 4 in the Supporting 
Information. Moreover, there is a small change in the generation of the values of the censoring variable 
𝐶∗ in the simulation study. As a consequence, the simulation results in Section 4 are affected. A 
corrected version of these sections is given in the Supporting Information.
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quintuple {(𝐗𝑖, 𝑇𝑖, 𝛿𝑖, 𝜉𝑖, 𝜉𝑖𝜈𝑖) ∶ 𝑖 = 1, … , 𝑛}, where, for individuals not identified as cured the observed time is 𝑇𝑖 = 𝑇∗
𝑖
=

min(𝑌𝑖, 𝐶
∗
𝑖
), while the corresponding observed time for those known to be cured (𝑇∗

𝑖
= ∞) is recorded as 𝑇𝑖 = 𝐶𝑖 .

The following corrects the derivation of themotivation of the estimator of the cumulative hazard function in Safari et al.
(2021, p. 999). Without loss of generality, for simplicity we only consider a single continuous covariate 𝑋. The cumulative
hazard function Λ(𝑡|𝑥) can be written as follows:

Λ(𝑡 ∣ 𝑥) = ∫
𝑡

0

𝑑𝐹(𝑣 ∣ 𝑥)

1 − 𝐹(𝑣− ∣ 𝑥)
= ∫

𝑡

0

{1 − 𝐺(𝑣− ∣ 𝑥)}𝑑𝐹(𝑣 ∣ 𝑥)

{1 − 𝐺(𝑣− ∣ 𝑥)}{1 − 𝐹(𝑣− ∣ 𝑥)}
. (A1)

Observe that

{1 − 𝐹(𝑣− ∣ 𝑥)}{1 − 𝐺(𝑣− ∣ 𝑥)} =𝑃(𝑌 ≥ 𝑣, 𝐶∗ ≥ 𝑣 ∣ 𝑋 = 𝑥)

=𝑃(𝑌 ≥ 𝑣, 𝐶∗ ≥ 𝑣, 𝜉𝜈 = 0 ∣ 𝑋 = 𝑥) + 𝑃(𝑌 ≥ 𝑣, 𝐶∗ ≥ 𝑣, 𝜉𝜈 = 1 ∣ 𝑋 = 𝑥)

=𝑃(𝑇∗ ≥ 𝑣, 𝜉𝜈 = 0 ∣ 𝑋 = 𝑥) + 𝑃(𝜉𝜈 = 1 ∣ 𝑋 = 𝑥).

Note that, by definition,

𝑃(𝑇∗ ≥ 𝑣, 𝜉𝜈 = 0 ∣ 𝑋 = 𝑥) + 𝑃(𝜉𝜈 = 1 ∣ 𝑋 = 𝑥)

= 𝑃(𝑇 ≥ 𝑣 ∣ 𝑋 = 𝑥) + 𝑃(𝑇 < 𝑣, 𝜉𝜈 = 1 ∣ 𝑋 = 𝑥)

= 1 − 𝐻(𝑣− ∣ 𝑥) + 𝐻11(𝑣− ∣ 𝑥). (A2)

On the other hand,

∫
𝑡

0

{1 − 𝐺(𝑣− ∣ 𝑥)}𝑑𝐹(𝑣 ∣ 𝑥) = 𝑃(𝐶∗ ≥ 𝑌,𝑌 ≤ 𝑡 ∣ 𝑋 = 𝑥) = 𝑃(𝑇∗ ≤ 𝑡, 𝛿 = 1 ∣ 𝑋 = 𝑥),

where

𝑃(𝑇∗ ≤ 𝑡, 𝛿 = 1 ∣ 𝑋 = 𝑥) = 𝑃(𝑇 ≤ 𝑡, 𝛿 = 1 ∣ 𝑋 = 𝑥) = 𝐻1(𝑡 ∣ 𝑥). (A3)

Although the correction affects some lines in the proof of Lemmas 3 and 4 in the Supporting Information of Safari et al.
(2021), these modifications do not affect the theoretical results.
The correction does, however, affect the simulation results in Section 4 of Safari et al. (2021, pp. 992–994) and in the 

Supporting Information. In the simulation study, there is a small change in the generation of the values of the censor-
ing variable 𝐶∗. In consequence, the simulations results have been greatly improved and the gains are reflected in our 
proposed estimator.
For convenience reference, readers of Safari et al. (2021) are referred to a modified version of the paper which is provided 

as Supporting Information.
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