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Dear Editor,
Pang and colleagues provide a thoughtful development of an accelerated failure time (AFT) model with a smooth baseline

hazard function1. We welcome this contribution to the literature.
The authors state that “it is impossible to derive the score function for the joint log-likelihood, due to the difficulty in obtaining

the first derivative with respect to � in [Equation] (10), when it is considered as an unknown parameter in the spline-basis
function Sk(⋅) that needs to be calculated using recursive formulas”. Note that the score equations can be readily be calculated,
which simplifies the statistical development. Following the notation in Pang et al1, the log likelihood is calculated as
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where i is an index over individuals, �i is an event indicator, ti is the observed time,Xi = (Xij) is a vector of covariates, � = (�j)
is a vector of coefficients for the log acceleration factors, and k are the coefficients for the k-th spline basis Sk(⋅). This clearly
shows that the evaluation times forSk(⋅) depend on �. This log-likelihood could bemaximised using derivative-free optimisation
methods or use gradient-based optimisation. The gradient of the log likelihood with respect to �j is
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This calculation requires the evaluation of both the B-spline basis functions Sk(⋅) and their derivatives S′
k(⋅). Note that deriva-

tives for B-splines can be readily calculated. The gradient of the log-likelihood with respect to j is given in the Supporting
Information. The Hessian can be derived analytically or calculated using finite differences of the gradients, which will allow
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for estimation of the covariance matrix. This would neatly avoid the need for both alternating conditional estimation and the
bootstrap for variance estimation.
The authors stated that they were not aware of a model development with time-dependent acceleration factors. We recently

implemented AFT models in R (rstpm2::aft) and Stata (staft) which allow for time-dependent acceleration factors. For
details of our approach, see Crowther et al2.
The spline knots for the baseline survival function may implicitly depend on the size of the acceleration factors. As a potential

issue, the implementation by Pang and colleagues chooses the upper boundary knot asmax
(
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, which is explicitly
a function of the acceleration factors. This makes the evaluation of the analytical gradients difficult. Author BC has implemented
a C++ implementation of the authors’ model (https://github.com/boennecd/Spline-AFT-Model) with fixed boundary knots,
Gauss–Legendre quadrature and analytical gradients. For the colon application provided by Pang et al1 and using a fast laptop,
the authors’ R code took approximately 24000 seconds for a single fit without bootstrapping. In contrast, smoothSurv, our re-
implementation, rstpm2::aft and staft took approximately 1500, 2, 0.4 and 0.15 seconds, respectively, including variance
calculations. We do not recommend using the authors’ current implementation.
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