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We thank the editor for the opportunity to respond to the po-
tential issues raised by Wollschl€aeger et al. Unreported can-
cers can indeed bias radiation-related risks upward, but we
showed that this was not the case for our brain tumor results
(1). It was also not the case for our leukemia results, which
were null. When we excluded 2281 children born before 1973,
who contributed 61 200 person-years and two leukemia cases,
relative risks for bone marrow doses of 5–10 mGy, 10–17 mGy,
and 17 mGy or more were 1.13, 0.65, and 0.50 compared with
bone marrow doses less than 5 mGy. The excess relative risk
per 100 mGy was 0.12 and not statistically significant (P> .5).
Restricting leukemia analyses to children born in 1989 or later
leaves 26 cases and relative risks (cases) of 1.0 (12), 0.76 (5),
0.55 (5), and 0.84 (4), respectively.

The elevated cancer incidence in our cohort compared with
the general population is in line with other computed tomogra-
phy (CT) studies. A higher or lower overall cancer incidence in a
cohort compared with the general population does not mean
that an observed dose-response is biased. We evaluated inter-
nal (exclusion of children with tuberous sclerosis complex, dif-
ferent exclusion periods) and external evidence for indication
bias (2–4) and found no reason to believe that indication bias
explains the entire observed association in the absence of a ra-
diation effect. Recent evidence, although in adults, also sup-
ports the notion that the reason for a CT scan does not
substantially bias radiation-related risks for certain solid can-
cers (5). It is common for observational studies to investigate
and observe dose-response relationships on background cancer
risks that differ from the general population (6,7).

We respectfully disagree with the statement by
Wollschl€aeger et al. that organ doses from CT scanning are
“probably too low to make a causal link reconcilable with cur-
rent knowledge.” Recent reviews concluded that epidemiologi-
cal data support the linear no-threshold model for cancer risk
from low-dose radiation exposure. At least four projection

studies have estimated substantial excess numbers of cancer
cases and deaths due to CT-related radiation exposure.
These studies used realistic data on frequency and dose of CT
scans as well as radiation risk models reflecting current empiri-
cal evidence.

Apparent similarities in Table 1 (1) are due to rounding, and
this is as expected-time since first exposure is counted from the
first CT irrespective of when subjects start to be at risk. Our
statements about the end of exposure follow-up are correct and
not conflicting. We collected CTs up to 2014, but CTs after 2012
were not included in analyses due to lagging of the cumulative
dose metric.

Wollschl€aeger et al. are correct in noting that we did not as-
certain leukemia incidence among cohort members in the
attained age range 15–17 years before 1989. This subgroup con-
tributed 1673 person-years at risk (0.14% of all person-years in
the main leukemia analysis), during which 0.06 leukemia cases
would be expected. In conclusion, we believe the points raised
by Wollschl€aeger et al. do not modify the main findings and
conclusions in our report (1).
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