Use of immortal time within ‘E
survival analysis

To the Editor: The development of programmed
death 1 (PD-1) and programmed death ligand 1
(PD-L1) immunotherapy has revolutionized the life-
extending power of oncologic treatment.' Both
agents are associated with many dermatologic
adverse events, including dermatitis.” We read with
interest the recently published article by Min Lee
et al.” This study concluded that developing biopsy-
proven dermatitis =3 months posttreatment with
PD-1/PD-L1 was a strong positive predictor of over-
all survival and progression-free survival over pa-
tients who do not develop dermatitis. After carefully
examining the study’s methodology, we wish to
warn readers about the what is now called “immortal
time” error that appeared in this article.

Min Lee et al” state that “patients who experienced
a dermatitis after initiation of PD-1/PD-L1 inhibitor
and up to 3 months after the last PD-1/PD-L1
inhibitor dose” were considered to be of the case
cohort. Controls were “patients who did not have
any...dermatitis...after initiation of PD-1/PD-L1 in-
hibitor.”” There was no data distribution of follow-up
in the 2 cohorts. Comparison of the overall survival
and progression-free survival between the 2 cohorts
was performed using the Kaplan—Meier method.
This methodology would be appropriate if the
presence or absence of dermatitis occurred at day
0 (e, start of “time”) for Kaplan—Meier analysis.
Unfortunately, this was not the case, because all
patients were dermatitis-free on day 0 because
developing dermatitis is a time-dependent covariate
in this study. This means that only with the passage
of time on treatment do some patients move into the
dermatitis group. In addition, analyzing the survival
of patients who develop dermatitis =3 months after
receiving PD-1/PD-L1 treatment confers “immortal
time” to the dermatitis cohort. This is not appro-
priate. If the patient has survived =3 months from
their first dose of PD-1/PD-L1 treatment, they have
already survived for =3 months by the fact that they
have been on the current treatment. These patients
are in effect immortal during the time it took them to
develop dermatitis, for they were only included in
the case cohort because they had survived for long
enough to develop the dermatitis. It is unclear when
(and indeed if) the control group was assessed for
dermatitis.

] AM ACAD DERMATOL

Similar issues have been noted in other studies. "’
William Farr, an epidemiologist, had also warned
about this error as early as the 1840s. He warned that
crediting the years of health required to reach
military officer ranking by the time he/she dies, or
censor date, exaggerates any longevity-extending
benefits of reaching the rank.” In this example, those
individuals were not awarded their ranks because
they were healthy, but rather they needed to be
healthy and alive for sufficiently long periods of time
to be able to reach the ranks.

We recommend that the authors re-evaluate the
data using an appropriate statistical methodology to
be able to account for the time-dependent nature of
the status of developing dermatitis.
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