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INTRODUCTION
Immunotherapy has been advised for advanced-stage non-small-cell lung cancer (NSCLC) patients;
however, it could lead to heart disease-related death (HDD) due to cardiovascular toxicity. A
recent study (1) compared the overall survival of HDD patients in the immunotherapy era with
the non-immunotherapy era in the Surveillance, Epidemiology, and End Results (SEER) dataset.
Specifically, advanced-stage NSCLC death cases in 2015 and 2007 were used as a study cohort.
By comparing the death cases, it concluded that the HDD risk is significantly higher in the
immunotherapy era, with a hazard ratio (HR) of 1.31, 95% CI: 1.099–1.570. Pericardial effusion
is sometimes reported in NSCLC patients who receive immunotherapy (2). In very rare cases,
immunotherapy could lead to autoimmune myocarditis (3). However, we believe that the HDD
risk is overestimated in the commented study. We argue that using the death cases only could lead
to potential issues; for example, the differences in age distribution and life span may mislead the
conclusions. In this commentary, we reconsidered this problem; however, we found that the HDD
risk in the immunotherapy era is actually lower than that in the counterpart by considering the
whole advanced-stage NSCLC patient cohort.

METHODS AND RESULTS
We would argue that the whole advanced-stage NSCLC patients (referred to as a “cohort”) should
be considered in the evaluation, rather than focusing on the subtle pattern among cases of
confirmed death. For this, the following are considered:
1. There are 243,637 incidences of advanced-stage (IIIB and IV) NSCLC collected in the SEER
dataset from 2000 to 2017.
2. Kaplan–Meier (K-M) analysis for HDD risk in the cohort is carried out. Moreover, the
competing risk model is also considered in order to avoid overestimating the risk (4).
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Comparison With the General Population

3. Data on the underlying cause of death in WONDER (5) are
collected from 1999 to 2018. We compared the HDD risk in
the cohort with that in the general public.

It would be interesting to know whether lung cancer itself is
correlated with heart disease risk. For this, we calculated the
frequency of the event (heart disease-related death within 20
months after NSCLC diagnosis), shown as a solid curve in
Figure 1D; the risk in 2015 is actually lower than in 2007, with
a relative ratio of 0.718, 1.055, and 0.906 for IIIB, IV, and both
stages, respectively. Overall, the frequency of HDD is decreasing
among years, which is consistent with Figures 1A,B.
Furthermore, we analyzed HDD data of the general
population from WONDER, illustrated in Figure 1C. As shown,
the mortality rises as the age becomes older; on the other hand,
the overall curve is descending over time. The age distribution
of the cohort also varies among years; for example, the cohort
is composed of more individuals of age above 55 in 2015 than
in 2007 (89.1 vs. 91.9%). To consider these aspects jointly, we

Survival Analyses
In accordance with the previous study, we compared the HDD
event between 2007 and 2015; the results of the K-M analysis and
competing risk model are given in Figures 1A,B, respectively. At
20 months, the HDD survival ratios of the immunotherapy and
non-immunotherapy groups in the K-M analysis are 97.79 and
97.23%, respectively. In the competing risk model, the estimated
incidences of HDD are 1.34 and 1.57% in the two groups.
From these results, we demonstrated that the HDD risk in the
immunotherapy group is lower than that in the counterpart, with
a relative hazard ratio of 0.8535 and 0.7978 from K-M and the
competing risk model, respectively.

FIGURE 1 | (A) Kaplan–Meier survival curves. (B) Estimated incidence possibility in the competing risk model. (C) Age-specific HDD risk in the general population. (D)
HDD event frequency in the SEER dataset.
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estimated a risk baseline for the cohort, which is synthesized
by weighting the general HDD risk by the age distribution. The
baseline is shown as a dashed line in Figure 1D. As shown,
the HDD risk in advanced-stage NSCLC patients is higher than
that in the general population. A similar phenomenon was also
reported in other types of cancer, for example, endometrial
cancer (6).

indeed have a higher HDD risk than the general population, for
which further investigation is needed.
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