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Screening is a public health intervention that is a balance of benefit and harm. Appropriate
cancer screening and efficacious therapy can reduce cancer-specific mortality, and for some can-
cers it can reduce the incidence. As with any medical intervention, there is also a potential for
harm. Indeed, inappropriate screening can cause tremendous harm. In order to exploit screen-
ing and save the most lives, we need to appreciate the potential for harm and the potential for
benefit.

Time and time again, a diagnostic test has been widely adopted as a cancer screening test
with less-than-adequate evaluation. The result has been harm—including overdiagnosis, unnec-
essary treatment, and the morbidities associated with that unnecessary treatment. Here, we re-
view the principles of cancer screening and the history of screening for some major cancers.

There are biases associated with observational studies that assess the efficacy of cancer
screening interventions and 3, in particular, should be considered carefully: lead-time, length,
and selection biases. These biases are discussed further in this monograph. To eliminate the
effects of these biases, the efficacy of cancer screening should ideally be determined in random-
ized controlled trials with all-cause mortality as an endpoint. All-cause mortality is an unam-
biguous endpoint and eliminates the risk of bias in the assessment of cause of death. Yet, it is
not a practical endpoint for a cancer screening trial because it generates a huge (and generally
unattainable) sample size requirement. To reduce the sample size requirement, cancer-specific
mortality is generally used as the endpoint, but even then, tens of thousands of individuals
are generally required for each screening trial. Additionally, 2 forms of assessor bias should be
considered whenever cancer-specific mortality is used as an endpoint: sticky-diagnosis bias and
slippery-linkage bias.

Randomized trials with cancer-specific mortality as the endpoint have been undertaken to
assess screening strategies for breast, colorectal, prostate, lung, ovary, cervix, oral, and liver

From the ?Division of Surgical Oncology, Dale H. Dorn Endowed Chair in Surgery, University of Texas Health Sciences
Center, San Antonio, TX; "National Institutes of Health/National Cancer Institute Division of Cancer Epidemiology and Ge-
netics, Bethesda, MD; “Dalla Lana School of Public Health, University of Toronto, Toronto, Ontario, Canada; and ¢Michael
Bloomberg Distinguished Professor of Oncology and Public Health, Johns Hopkins University, Baltimore, MD
* Address reprint requests to Ismail Jatoi, MD, PhD, University of Texas Health, Division of Surgical Oncology and
Endocrine Surgery, San Antonio, Texas 78229, United States.
E-mail address: jatoi@uthscsa.edu (I. Jatoi).

https://doi.org/10.1067/j.cpsurg.2019.01.003
0011-3840/© 2019 Elsevier Inc. All rights reserved.


https://doi.org/10.1067/j.cpsurg.2019.01.003
http://www.ScienceDirect.com/science/journal/00113840
http://www.elsevier.com/locate/cpsurg
http://crossmark.crossref.org/dialog/?doi=10.1067/j.cpsurg.2019.01.003&domain=pdf
mailto:jatoi@uthscsa.edu
https://doi.org/10.1067/j.cpsurg.2019.01.003

L. Jatoi, W.E. Anderson and A.B. Miller et al./Current Problems in Surgery 56 (2019) 134-135 135

cancers. The historical background leading up to many of these trials and the trials themselves
are discussed in this monograph. The results of these trials have had enormous public health
implications. These trials have demonstrated that contemporary screening strategies are effica-
cious for some cancers but not others. Moreover, these trials have shed light on the potential
harms of screening. These harms include false-positives, false-negatives, over-diagnosis, and the
potential harms associated with the screening interventions.

Newer technologies in imaging and molecular diagnostics are leading to the development
of a number of novel screening tests. By appreciating the history of screening, past mistakes
will not be repeated as these new technologies evolve. The underlying message here is not that
screening is inappropriate; but rather that every cancer must be assessed to determine if it is
a screenable cancer, and every putative screening test must be assessed carefully and evaluated
before it is widely disseminated. Only then will we not repeat history and harm the patients we
want to serve.
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