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ABSTRACT
Introduction Patients with metastatic cancer have a decreased life expectancy, and with screening and surveillance
for new primary cancers, they run the risk of immediate harm with little chance of any benefit. Choosing Wisely
Canada therefore recommends that such investigations be avoided in patients with metastatic disease.
Methods We examined cancer screening practices in a subset of patients with metastatic cancer in Newfoundland
and Labrador. Patients with metastatic breast cancer seen at the provincial cancer clinic during 2014–2016 were
identified from the Newfoundland and Labrador Cancer Registry. For each patient, we assessed whether any one or
a combination of screening mammography, Pap (Papanicolaou) test, flexible sigmoidoscopy or colonoscopy, or fecal
immunohistochemical test were performed at any point after the diagnosis of metastatic disease.
Results Of 305 patients with metastatic breast cancer, 114 (37.4%) underwent at least 1 screening investigation
(mean: 2.92 investigations per screened patient). The most common screening investigations were mammography
(n = 197) and Pap test (n = 107). Primary care providers ordered most of the screening investigations (70%); oncology
specialists ordered 14%, and other specialists, 12%. Median overall survival for patients with breast cancer after a
diagnosis of metastatic disease was 42 months, with a 5-year overall survival of 35.9%.

Conclusions A significant proportion of patients with metastatic breast cancer in Newfoundland and Labrador
are still undergoing screening for new primary malignancies, which is discordant with oncology guidelines from
Choosing Wisely Canada. Increased education strategies are needed if the Choosing Wisely Canada recommendations
are to be implemented into routine clinical practice.
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INTRODUCTION
Although screening for breast, cervical, and colorectal
cancers has been shown to reduce cancer-related mortality in healthy patients, recent meta-analyses have demonstrated a delay of 9.4–10.7 years for those survival benefits
to emerge1,2. In addition, many potential adverse events
are associated with cancer screening, including anxiety
secondary to false positives, unnecessary follow-up tests
and procedures, and procedural complications such as
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bowel perforation 3–6. Those considerations led Choosing
Wisely Canada to make a recommendation to avoid routine cancer screening and surveillance for a new primary
malignancy in patients with metastatic disease7.
Published in May 2015, the Choosing Wisely Canada
oncology top 10 list outlines cancer-specific practices that
are commonly performed despite evidence showing negligible benefit and the potential to cause harm. In patients
with metastatic cancer, who have accordingly shortened
life expectancies, screening investigations run the risk of
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immediate harm with little chance of the patient surviving
long enough to benefit.
The purpose of the present study was to identify
whether local practices in the province of Newfoundland
and Labrador are in keeping with the Choosing Wisely
Canada guidelines to avoid screening for new primary
cancers in patients with metastatic cancer. Acquisition of
baseline population-based data is an essential part of quality improvement initiatives and can be used to determine
future knowledge translation strategies. Here, we report
an excessive rate of inappropriate cancer screening in a
cohort of patients with metastatic breast cancer (mbca) in
Newfoundland and Labrador.

METHODS
Study Design
Cancer screening practices were examined for a subset
of patients with metastatic cancer—specifically, patients
with mbca. All patients with mbca seen at the Dr. H. Bliss
Murphy Cancer Centre in St. John’s, Newfoundland and
Labrador, during the 3-year period from 1 January 2014 to
31 December 2016 were identified in the Newfoundland
and Labrador Cancer Registry (n = 329). Breast cancer
oncologists assisted in determining which patients with
breast cancer had metastatic disease, given the lack of
specific International Classifications of Diseases coding for
metastasis in the registry data. Male patients with breast
cancer and patients diagnosed with metastatic disease
after 1 January 2017 were excluded (n = 24).
Using individual electronic patient health records, we
assessed whether screening with any one or a combination
of mammography, Pap (Papanicolaou) test, screening
colonoscopy or flexible sigmoidoscopy, and fecal immunohistochemical test was performed at any point after
metastatic disease was diagnosed. Investigations were excluded if it was unclear from the health record whether they
were ordered as part of screening or surveillance. Details
of patient demographics, tumour characteristics, and the
ordering physicians for screening investigations were also
collected. Before initiation of study work involving patients
outside eastern Newfoundland and Labrador, provincial
ethics board approval was obtained (no. 2017.137).

Data Analysis
All data are presented descriptively as totals, means,
medians, or proportions. Kaplan–Meier time-to-event
methods were used to examine overall survival and the
cumulative rate at which patients underwent screening
investigations for new primary cancers. The analyses
were conducted using the SPSS Advanced Statistics software application (version 20.0; IBM, Armonk, NY, U.S.A.).
Patients were censored at date of death in the screening
investigations analysis.

RESULTS
Of 329 mbca patients identified, 305 met the inclusion
criteria. Table i presents the baseline characteristics of the
patient population, whose mean age at metastatic disease
diagnosis was 61 years. Duration of follow-up from date of
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TABLE I

Demographics of the 305 patients in the study population
Variable

Value [n (%)]

Age at metastatic diagnosis (years)
<50 Years

65 (21.3)

50–74 Years

191 (62.6)

≥75 Years

49 (16.1)

Regional health authority
Eastern

204 (66.9)

Central

40 (13.1)

Western

51 (16.7)

Labrador–Grenfell

10 (3.3)

diagnosis of metastatic disease to either death or study end
date (31 May 2017) ranged from 0 months to 178 months
(median: 21 months). Median overall survival for these
patients with breast cancer after a diagnosis of metastatic
disease was 42 months, with a 5-year overall survival rate
of 35.9% [Figure 1(A)]. That rate is slightly better than the
5-year relative survival rate of 27% for patients with breast
cancer metastasized to distant sites or lymph nodes as
reported by the U.S. Surveillance, Epidemiology, and End
Results program8 and might be secondary to an incidentally larger subset of patients with more indolent metastatic
disease in our sample.
Overall, 114 patients (37.4%) underwent at least 1
screening investigation (mean: 2.92 investigations per
screened patient). After 24 months of being diagnosed
with mbca, only 58.4% of the patients still living had not
received a screening investigation for a new primary
cancer [Figure 1(B)]. In terms of the types of screening
investigations, mammography was the most frequently
ordered investigation (n = 197), followed by a Pap test (n =
107), a colonoscopy or flexible sigmoidoscopy (n = 18), and
a fecal immunohistochemical test (n = 11) [Figure 2(A)]. The
fact that this cohort involved women with breast cancer
might explain why surveillance mammography was the
investigation most frequently performed. Of all screening
investigations, 70% were ordered by primary care providers;
14%, by oncologists; and 12%, by other specialists [Figure 2(B)]. In 4% of the investigations, the ordering physician
was unidentifiable from the health record. The preventive
care focus of primary care providers is likely accountable
for the large number of screening investigations ordered by
that physician group.

DISCUSSION
In patients with metastatic cancer, the survival benefit
from routine cancer screening and surveillance for a
new primary malignancy is generally outweighed by the
potential harms of those tests and the mortality risks of
metastatic disease. However, we determined that 37.4% of
patients with mbca in Newfoundland and Labrador underwent screening investigations, contrary to guidelines
from Choosing Wisely Canada.
It has been shown that the time lag to a survival benefit from screening investigations for new primary cancer
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FIGURE 2 (A) Number of screening or surveillance investigations
ordered by type. Pap = Papanicolaou test; FIT = fecal immunohistochemical test; Scope = flexible sigmoidoscopy or colonoscopy. (B) Proportion
of screening or surveillance investigations ordered, by physician specialty. PCP = primary care provider; Other = other specialists.

FIGURE 1 (A) Kaplan–Meier survival curve for patients with metastatic
breast cancer. Crosshairs represent censored patients. (B) Kaplan–Meier
time-to-event curve showing the cumulative rate of screening or surveillance investigations over time. Crosshairs represent censored patients.

ranges from 9.4 years to 10.7 years1,2. However, patients in
our study had a median overall survival of only 42 months
[Figure 1(A)]. That duration is comparable to published
U.S. Surveillance, Epidemiology, and End Results literature,
which reports a 5-year relative survival of 27% for patients
with breast cancer involving distant sites or lymph nodes8.
Altogether, our results support the rationale that patients
with metastatic cancer have life expectancies too short to
receive any appreciable benefit from cancer screening. The
cost-effectiveness of screening in this population is also
debatable for the same reasons.
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The Choosing Wisely Canada recommendations acknowledge that screening can be considered for a small
subset of patients with relatively indolent metastatic disease7. Of the 333 screening investigations ordered, a portion
might have been appropriate. That portion would presumably consist of the tests ordered by oncology specialists,
who would be most cognizant of an individual patient’s
metastatic disease burden, thus questioning the appropriateness of the tests ordered by primary care providers
and other specialists. Factors in Newfoundland and Labrador that could possibly be contributing to unnecessary
screening include lack of explicit instructions by medical
oncologists to other physicians about the discontinuation
of screening and surveillance investigations upon development of metastatic disease, and physician retention issues
in rural Newfoundland and Labrador communities that
could result in unfamiliarity with the metastatic disease
status of the patients. Systems-based approaches, such as
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automatic removal of patients from screening outreach
program lists if metastatic cancer is diagnosed, could serve
to mitigate those issues.
The present study highlights a need for increased
awareness in Newfoundland and Labrador about avoiding
new primary cancer screening in patients with metastatic cancer. Ideally, future education strategies should be
directed at physicians and patients, with the aim of facilitating shared decision-making and delivery of appropriate
and patient-centred care.
Development of a cancer-specific top 10 list for the
highly successful Choosing Wisely Canada campaign
is a fundamental first step in disseminating research
evidence and raising awareness about low-value oncology practices. However, it has previously been shown
that simply publishing guidelines does not necessarily
elicit practice change or improve health outcomes 9,10.
Obtaining population-based data is a beneficial adjunct
to the implementation of guidelines, and such efforts are
already well under way with respect to Choosing Wisely
Canada’s oncology recommendations. For example, Tran
et al.11 examined rates of low-value radiation therapy practices—specifically, conventional fractionation as part of
breast-conservation therapy for women with early-stage
breast cancer and multifraction radiation therapy for
palliation of bone metastases. Their analysis covered
several provinces and found generally better adherence
to guidelines than was seen in our study, although significant interprovincial variation was observed. Similarly,
Enright et al.12 found high rates of surveillance imaging
being performed in patients with early breast cancer
within the first 2 years after curative treatment. However,
as in our study, most of those investigations were ordered
by medical oncologists as opposed to primary care physicians. Our findings are similar to those of Singh et al.12,
who used population-based administrative health care
databases from Ontario to examine screening tests for
colorectal and breast cancer in patients with metastatic colorectal, lung, breast, or prostate cancer. Within 3
years of diagnosis, screening rates for colorectal cancer
in patients with metastatic lung, breast, or prostate cancer were 3.9%, 11.9%, and 26.9% respectively. In women
with metastatic colorectal or lung cancer, breast cancer
screening rates were 13.1% and 10.2% respectively. However, that study did not look at cervical cancer screening
or surveillance investigations13.
There are limitations to our study. First, it was a retrospective review of a 3-year period. Second, our data did not
include details pertaining to physician rationale or patient
preference for the screening investigations ordered, which
are important considerations in determining their appropriateness. Finally, only patients with breast cancer were
included in the analysis, which could limit generalizability
of our findings to all patients with metastatic cancer.

CONCLUSIONS
A high rate of unnecessary cancer screening and surveillance for new primary cancers is being performed in
patients with mbca in Newfoundland and Labrador, in
discordance with Choosing Wisely Canada’s oncology
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recommendations. Lack of awareness on the part of
physicians and patients about the significant harms and
meagre benefits of screening investigations in patients with
metastatic cancer is the likeliest reason for the observed
practice patterns. More work is needed to implement
Choosing Wisely Canada’s guidelines in local practice and
to improve the quality and safety of care being delivered
to all oncology patients.
ACKNOWLEDGMENTS
The authors thank Dr. Patrick Parfrey and the Choosing Wisely
Newfoundland team for help in project design and data dissemination, Mr. Justin Pater for assistance with statistical data analysis,
and medical oncologists Drs. Erin Powell, Joy McCarthy, Renee
Lester, and Melanie Seal for identifying patients with m bca .
CONFLICT OF INTEREST DISCLOSURES
We have read and understood Current Oncology’s policy on disclosing conflicts of interest, and we declare that we have none.
AUTHOR AFFILIATIONS
*Department of Internal Medicine and †Discipline of Oncology,
Faculty of Medicine, Memorial University of Newfoundland, St.
John’s, NL.
REFERENCES
1. Lee SJ, Boscardin WJ, Stijacic-Cenzer I, Conell-Price J, O’Brien
S, Walter LC. Time lag to benefit after screening for breast
and colorectal cancer: meta-analysis of survival data from
the United States, Sweden, United Kingdom, and Denmark.
BMJ 2013;346:e8441.
2. Tang V, Boscardin WJ, Stijacic-Cenzer I, Lee SJ. Time to benefit
for colorectal cancer screening: survival meta-analysis of
flexible sigmoidoscopy trials. BMJ 2015;350:h1662. [Erratum
in: BMJ 2015;350:h2228]
3. Nelson HD, Pappas M, Cantor A, Griffin J, Daeges M, Humphrey L. Harms of breast cancer screening: systematic review
to update the 2009 U.S. Preventive Services Task Force Recommendation. Ann Intern Med 2016;164:256–67.
4. Myers ER, Moorman P, Gierisch JM, et al. Benefits and
harms of breast cancer screening: a systematic review. JAMA
2015;314:1615–34.
5. Gray NM, Sharp L, Cotton SC, et al. Psychological effects of a
low-grade abnormal cervical smear test result: anxiety and
associated factors. Br J Cancer 2006;94:1253–62.
6. Vermeer NC, Snijders HS, Holman FA, et al. Colorectal cancer
screening: systematic review of screen-related morbidity and
mortality. Cancer Treat Rev 2017;54:87–98.
7. Mitera G, Earle C, Latosinsky S, et al. Choosing Wisely Canada
cancer list: ten low-value or harmful practices that should be
avoided in cancer care. J Oncol Pract 2015;11:e296–303.
8. Noone AM, Howlader N, Krapcho M, et al., eds. SEER Cancer
Statistics Review, 1975–2015. Bethesda, MD: National Cancer
Institute; 2018. [Available online at: https://seer.cancer.gov/
csr/1975_2015; cited 18 June 2018]
9. Davis DA, Taylor-Vaisey A. Translating guidelines into practice. A systematic review of theoretic concepts, practical
experience and research evidence in the adoption of clinical
practice guidelines. CMAJ 1997;157:408–16.
10. Prior M, Guerin M, Grimmer-Somers K. The effectiveness of clinical guideline implementation strategies—a
synthesis of systematic review findings. J Eval Clin Pract
2008;14:888–97.
11. Tran K, Rahal R, Brundage M, et al. on behalf of the System
Performance Steering Committee and Technical Working
Group. Use of low-value radiotherapy practices in Canada:

Current Oncology, Vol. 26, No. 3, June 2019 © 2019 Multimed Inc.

CANCER SCREENING IN PATIENTS WITH METASTATIC BREAST CANCER, Tesch and Laing

an analysis of provincial cancer registry data. Curr Oncol
2016;23:351–5.
12. Enright K, Desai T, Sutradhar R, et al. Factors associated
with imaging in patients with early breast cancer after initial
treatment. Curr Oncol 2018;25:126–32.

Current Oncology, Vol. 26, No. 3, June 2019 © 2019 Multimed Inc.

13. Singh S, Lipscombe L, Fischer H, et al. Choosing Wisely in
oncology: screening for new primary cancer in patients
with metastatic disease [abstract 295]. J Clin Oncol 2016;34:.
[Available online at: http://ascopubs.org/doi/abs/10.1200/
jco.2016.34.7_suppl.295; cited 28 August 2018]

e313

