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Dear Editor:
We thank Dr. Detterbeck for his review on our recent study that estimates the overdiagnosis of
lung cancer screening and for the opportunity to clarify our work. In our response, we address

each of the reviewer’s points.

RE: LACK OF ACCOUNTING FOR AN ALTERED SPECTRUM OF AGGRESSIVENESS
AMONG SCREEN-DETECTED TUMORS
As Dr. Detterbeck points out, screening can detect non-aggressive tumors not observed in a
non-screened cohort, because these indolent tumor would never progress to point of causing
symptoms that would prompt detection. Indeed, a significant fraction of the lung cancers (15%
of the females and 7.5% of the males in the CT screening arm) in the National Lung Screening
Trial (NLST) were identified as bronchioloalveolar carcinoma (BAC) which are regarded as a
non-invasive lesion, largely detected on screening. Dr. Detterbeck stated that our study
excluded-this type of non-invasive indolent lung cancer. He justified this claim by suggesting
that ourmodels were derived exclusively from SEER data, thereby representing a non-
screening population. In actuality, our models utilize the non-screening population data from
SEER as well as data from screening trials. A reader of our manuscript will learn that screening
associated parameters of our models were obtained by calibration to NLST and PLCO data ™,
as stated in our Methods, first paragraph)’:
Each model was calibrated and validated using the data from NLST and PLCO
(Prostate, Lung, Colorectal, and Ovarian Cancer Screening) to obtain estimates on
screening- related parameters such as tumor size thresholds for diagnostic follow-up.
Each model reproduced the observed incidence and mortality of lung cancer (stratified
by cancer stage at diagnosis, histology, sex, and detection mode) in both arms of these

trials.
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In particular, simulations of the NLST population using the Stanford model show that 15.8% of
the female lung cancer cases in the CT screening arm have BAC and 7.7% of the male cases in
the same arm have BAC, which is close to the 15% and 7.5% observed in NLST data.
Supplemental Figure 3 in our original paper also shows that the overdiagnosis rate associated
with BAC is higher (model range: 10.2%-42.6%) compared to other invasive subtypes such as
adenocarcinoma (model range: 3.7%-23.6%) in the population-level simulations. Therefore, Dr.
Detterbeck’s statement that our models do not account for the type of overdiagnosis resulting

from screen detection of indolent tumors is invalid.

RE: Assumptions Regarding Competing Causes of Death

As Dr. Detterbeck points out, another type of overdiagnosis is related to competing causes of
death. That is, a patient’s lung cancer is considered overdiagnosed if a patient dies of any other
cause before the cancer causes clinical symptoms. Dr. Detterbeck states that because our
models are based on overall mortality for the US population data of other cause mortality (OCM)
rates, these rates would be higher than the OCM rates observed in NLST due to “healthy
volunteer effects”. Therefore, he claims that our models overstate the type of overdiagnosis due
to competing causes of death. We disagree with Dr. Detterbeck on this point. While our models

utilize U.S. population mortality data (http://www.mortality.org/) to estimate the rates of mortality

from competing causes®, our simulation results for NLST show that the predicted OCM rates
using.our models are comparable to the OCM observed in NLST (see Figure 1). This is
expected because NLST is comprised of heavy smokers with high smoking-related
comorbidities, and the OCM predictions in our models are based on individuals’ smoking
histories, where heavy smokers are likely to have a higher risk of mortality compared to the
average U.S. population. For this reason, applying our prediction model for OCM to NLST still
produces comparable estimates to the observed data in the trial and therefore remains a valid

approach. To be clear, we agree with the premise that competing risks deserves more
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consideration, but Dr. Detterbeck’s criticisms about our modeling work with respect to OCM are

invalid.

RE: Impact of the Modeling Assumptions

As we discuss above, the estimates of overdiagnosis from our models are based on both (i)
overdiagnosis stemming from screen detecting indolent tumors and (ii) overdiagnosis related to
competing.causes of death. Our results, based on both of these types of overdiagnosis, show
that while screening through age 80 is efficient in reducing lung cancer mortality irrespective of
overdiagnosis, stopping screening at a younger age of 75 provides a greater efficiency in

reducing lung cancer deaths and increasing life-years per overdiagnosed case.

RE: Using Retrospective Findings to Predict Prospective Outcomes

We agree with Dr. Detterbeck that one must be careful in applying retrospective findings to
predict future outcomes because clinical practice patterns and patient behaviors will change
over time..However, one can also argue that findings from the past can provide invaluable
insights when deciding public health policies for the future, particularly in the case of
overdiagnosis. Surprisingly, Dr. Detterbeck states that the concept of overdiagnosis has no
direct relevance to a clinician who is advising an individual patient. We disagree. If a certain
subgroup of an asymptomatic population is at a higher risk of overdiagnosis, then those
individuals should be informed of these potential harms and recommendations can be made to
weigh these risk against the benefits associated with screening. In fact, the U.S. Preventive
Services Task Force (USPSTF) explicitly mentions that overdiagnosis should be considered in
shared-decision making for lung screening

(https://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFin

al/lung-cancer-screening):
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“Overdiagnosis of lung cancer and the risks of radiation are real harms, although their
magnitude is uncertain. The decision to begin screening should be the result of a
thorough discussion of the possible benefits, limitations, and known and uncertain
harms.”

As Dr. Detterbeck has mentioned, overdiagnosis driven by competing causes of death can be
prevented if we avoid screening individuals with limited life expectancy, which may be highly
associated with smoking histories and ages in the context of lung screening. To this point, we
ask Dr. Detterbeck to consider embracing the modeling paradigm. It provides a platform to test
different hypotheses about the future — including changes in clinical risk and practice patterns.
However before extrapolating a model to under-studied areas, one must make sure the model is
consistent with all the available data (“the past”). Herein lies the significance of the work that we
have provided: a rigorous model-based analysis that reproduces the wealth of the past
information (coming from lung screening trials, population registry data, and prospective cohort

studies)is.used to predict the future impact of alternative screening implementation scenarios.

Re: Think Before You Leap

While we welcome a robust discussion on the scientific merits of our work and the relevance of
modeling to clinical decision-making, we do take exception on Dr. Detterbeck’s main criticism
“Think before your leap.” We want to reassure Dr. Detterbeck and our readers that we did not
leap to any conclusions. We proceeded in a methodologically rigorous manner. To mitigate the
uncertainty associated with model building, we presented a comparative modeling analysis (four
modelsiinthis analysis). In this response, we argued that all of Dr. Detterbeck’s criticisms on the
scientific'merits of our work are invalid. However we do agree with the underlying spirit of Dr.
Detterbeck’s comments, which seems to be: what should we do next? Let’'s employ modeling in

the deliberations of complex issues ahead to heed the words “Think Before You Leap.”
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Figure 1. Comparing the number of deaths from competing causes in NLST CT

screening arm: observed vs. model based using Stanford model
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