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Summary of issue

Our paper presents two clinical prediction models that estimate the chance of having a baby
over multiple complete cycles of in vitro fertilisation (IVF)—that is, cumulative live birth.! The
pretreatment model predicts the chance of cumulative live birth before treatment starts, and
the post-treatment model predicts the chance of cumulative live birth just after the first
embryo transfer. Through a collaboration with researchers from the University of Utrecht,
who have externally validated these models, we have decided to revise the method used to
assess the discriminatory ability of our models in the original study. In time to event models,
such as ours, discrimination indicates the proportion of all pairs of women who can be
ordered such that the woman with the lower predicted chance of live birth is the one who
either did not have a live birth or had more complete cycles of IVF to have a live birth.
Discrimination is assessed using the C index, where 1 is perfect discrimination and 0.5 is no

better than a coin toss.?

We request this amendment so that other researchers externally validating these models
can use this revised approach to calculate the C index. They can then compare the
discriminatory ability of their own cohort with the model applied to the original development

cohort (as revised and presented here).
Revised method

The model used in our analysis was a discrete time logistic regression model. This is a type
of time to event model used when the time measurement is not continuous, such as IVF
cycle number.! Three elements are needed to calculate the C index for this model: the
observed live birth status, the predicted probability of live birth, and the number of complete
cycles to end of follow-up (the discrete time variable, which ranged from 1 to 6) for each
woman. In the original study, the C index was estimated using the predicted probability of
live birth at the last observed complete cycle for each woman. We noted, however, that for a

Cox time to event model, which is used when time is continuous (calendar time), one can



use the linear predictor from the model instead of the predicted probability.® The linear
predictor is the equivalent of using the predicted probability at the same time point, rather

than the last observed time point, for all women.

The following example shows where our original method does not discriminate correctly for a
small proportion of pairs. Suppose we have a pair of women, one of whom had a live birth
after her second complete cycle and the other had three complete cycles that ended without
a live birth. For the first woman, the model gave predicted probabilities of 20% at complete
cycle 1 and 23% up to and including complete cycle 2. For the second woman her predicted
probabilities of live birth were 18%, 22%, and 24% up to and including complete cycles 1, 2,
and 3, respectively. In our original method, which used probabilities at the last observed
complete cycle, we would have said that our model discriminated poorly for this pair because
it gave a higher probability to the second woman. But when we compare the two women at
the same time point (complete cycle 1), the model correctly gave a higher predicted

probability to the first woman, who did have a live birth.

In a Cox model each patient has one linear predictor value, whereas in a discrete time
logistic regression model the linear predictor varies for each discrete time point (complete
cycle number). For calculation of the C index, the linear predictor value serves to determine
the order of the women in terms of their prognostic chances. So if the same complete cycle
number is used to calculate the linear predictor value for all women, the ordering will remain
the same no matter which complete cycle number we use. We recalculated the C index for
both the pretreatment and post-treatment models using the linear predictor at complete cycle

1.

Revised result

For the pretreatment model the C index decreased from 0.73 (95% confidence interval 0.72
to 0.74) to 0.69 (0.68 to 0.69), and for the post-treatment model it increased from 0.72 (0.71

to 0.73) to 0.76 (0.75 to 0.77). These changes do not affect any of the model estimates,



predictions, or overall conclusions in the original paper. They do, however, provide a more
robust method and estimate of discriminatory ability, which other researchers may use in

future validation studies of our models.
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