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Abstract

Background: Women treated for breast cancer are followed-up for monitoring of treatment effectiveness and for
detecting recurrences at an early stage. The type of follow-up received may affect women’s reassurance and impact
on their quality of life. Anxiety and depression among women with breast cancer has been described, but little is
known about how the intensity of the follow-up can affect women’s psychological status. This study was
undertaken to evaluate the effects of intensive vs. less-intensive follow-up on different health outcomes, to
determine what are women’s preferences and values regarding the follow-up received, and also assess the costs of
these different types of follow-up.

Methods: A systematic review following standard Cochrane Collaboration methods was carried out to assess the
efficacy of intensive follow-up versus non-intensive follow-up in breast cancer patients. Two additional reviews on
women’s preferences and economic evidence were also carried out. The search was performed up to January 2016
in: MEDLINE, EMBASE, PDQ, McMaster Health Systems Evidence, CENTRAL, and NHS EED (through The Cochrane
Library). The quality of evidence was assessed by GRADE (for quantitative studies) and CerQUAL (for qualitative
studies). Several outcomes including mortality, breast cancer recurrences, quality of life, and patient satisfaction
were evaluated.

Results: Six randomised trials (corresponding to 3534 women) were included for the evaluation of health
outcomes; three studies were included for women’s values and preferences and four for an economic assessment.
There is moderate certainty of evidence showing that intensive follow-up, including more frequent diagnostic tests
or visits, does not have effects on 5- or 10-year overall mortality and recurrences in women with breast cancer,
compared with less intensive follow-up. Regarding women’s preferences and values, there was important variability
among studies and within studies (low confidence due to risk of bias and inconsistency). Furthermore, intensive
follow-up, as opposed to less intensive follow-up, is not likely to be cost-effective.

Conclusions: Less intensive follow-up appears to be justified and can be recommended over intensive follow-up.
Resources could thus be mobilised to other aspects of breast cancer care, or other areas of healthcare.
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Background
Breast cancer is the most frequently diagnosed cancer
and among the leading causes of cancer death among fe-
males [1–3]. Due to significant improvements in screen-
ing, early diagnosis, and treatment in the recent decades,
breast cancer mortality has decreased worldwide [4–6].
This leads to a situation where the total number of
prevalent breast cancer cases is increasing, and therefore
a growing number of women needing follow-up care.
Worldwide and European estimates of women with a
diagnosis of breast cancer occurring in the last 5 years
correspond to 6.2 and 1.8 million, respectively [7].
Women treated for breast cancer are followed-up for

monitoring treatment effectiveness and complications,
and for detecting recurrences at an early stage or new
primary contralateral breast cancer. Follow-up includes
clinical and test examinations such as routine haemato-
logical and liver function tests, tumour markers, chest
X-ray, mammography and bone and liver scans [8]. The
diversity in frequency and in the type of examination re-
sults in many different follow-up practices, the intensity
of which can be defined by the frequency of clinical
visits and/or physical examinations (e.g. intensive, stand-
ard, patient-initiated or low intensity). There is also evi-
dence of variability [9] in the way follow-up is
implemented in clinical practice.
Despite doubts that intensive follow-up care can im-

prove survival in these patients, intensive follow-up is
quite common in clinical practice and represents a sig-
nificant workload for radiotherapy, surgical and onco-
logic departments [10].
For a long time, the scientific community has focused

on the relationship between the type of follow-up (i.e.
intensity) and health outcomes, such as long-term mor-
tality and morbidity, but also quality of life. A recent
Cochrane review that analysed randomised control trials
with almost 20 years of follow-up gave the following
suggestion: "follow-up programs based on regular phys-
ical examinations and yearly mammography alone are
as effective as more intensive approaches based on regu-
lar performance of laboratory and instrumental tests in
terms of timeliness of recurrence detection, overall sur-
vival and quality of life" [11].
Despite the importance of health outcomes in terms of

mortality and morbidity, it is also important to take into
account the women’s perspective, including psycho-
somatic symptoms and diseases, which could be mani-
fested as preference towards one or another type of
follow-up scheme [12]. Similarly, economic evidence in
healthcare is becoming increasingly important, not only
in the form of cost-effectiveness or cost-utility analyses,
which are the most common mechanism for generating
economic evidence in decision making, but also in the
form of cost-minimisation, cost-consequences or cost-

benefit analyses or total budget impact estimates [13].
This is another key point to be considered in recom-
mending a certain type of follow-up protocol.
Given that all these aspects should be considered to-

gether to make decisions in healthcare, there is an urgent
need to use up-to-date and user-friendly evidence-
presentation formats, in order to improve the communi-
cation of evidence-based healthcare recommendations,
addressing communication needs of guideline users and
decision-makers [14]. The Grading of Recommendations
Assessment, Development, and Evaluation (GRADE)
methodology [15–17] in combination with Evidence to
Decision (EtD) Frameworks provides an assessment and a
summary of alternative strategies on three key elements:
patient-important outcomes, patients’ values and prefer-
ences, and economic evidence. Information regarding ac-
ceptability and feasibility of the analysed strategies, and
their impact on health equity is also included [15, 18].
The aim of the present paper is to evaluate the available

research evidence on the clinical question about whether
intensive follow-up should be provided for breast cancer
patients treated with curative intent. The evidence is
assessed and summarised according to GRADE and the
EtD framework; the recommendations made in this
manuscript are based on the authors judgements and
should only be considered as the authors’ recommenda-
tions and not as recommendations made by a guideline
panel. Nevertheless, they are useful to facilitate the further
decision-making process carried out by guideline panels
in charge of issuing clinical recommendations.

Methods
Systematic review on the evidence of effects of intensive
follow-up on breast cancer outcomes
The research question was addressed by means of a sys-
tematic review of the literature on the evidence of health
outcomes related to the alternative strategies – intensive
and less intensive follow-up. An operational definition
was used for intensive follow-up, where intensive was
defined in comparison with a less intensive follow-up
schedule or a patient-initiated approach. The review
protocol is available upon request. Standard Cochrane
Collaboration methods were followed [19]. For the
evaluation of the importance of the outcomes and for
the assessment of the quality of evidence, the GRADE
system was used.
Research question: the clinical question was

structured following the PICO (Patient, Intervention,
Comparison, Outcomes) format:

� Population: breast cancer patients, treated with
curative intent;

� Intervention: intensive follow-up schedule;
� Comparison: non-intensive follow-up;
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� Outcomes: 5- and 10-year mortality due to breast
cancer; 5 and 10-year breast cancer recurrences
(loco-regional and distant separately); 5- and 10-year
breast cancer specific survival; quality of life at 2 and
5 years after diagnosis; women’s satisfaction with
follow-up (measured by reassurance of women with
the intensive follow-up and convenience by the
women of intensive follow-up).

Critical outcomes included mortality due to breast
cancer, breast cancer recurrences and breast cancer spe-
cific survival. Quality of life and satisfaction were consid-
ered important outcomes.

Inclusion and exclusion criteria
Following the WHO Handbook for Guidelines Develop-
ment [20] as guidance, existing relevant systematic re-
views of observational and experimental evidence were
included as a source of individual studies; additional in-
dividual studies were searched, to update the body of
evidence. Temporal or language restrictions were not
applied. Studies in which the effects of follow-up inten-
sity were not assessed, or when the outcomes were out
of the scope of the clinical question, were excluded.

Search strategy
Systematic reviews were identified by introducing a com-
bination of controlled vocabulary and search terms (e.g.,
follow-up, breast neoplasms, mortality, recurrences, qual-
ity of life, satisfaction, cost, healthcare resources, survival)
in The Cochrane Database of Systematic Reviews (2015,

issue 11), The Database of Abstracts of Reviews of Effects
(DARE), and PubMed limiting the search to the subset
“systematic [sb]”.
Original studies were searched in MEDLINE (through

PubMed; from 1946 to January 2016), EMBASE (through
Ovid; from 1980 to November 2015), PDQ, McMaster
Health Systems Evidence, CENTRAL, and NHS EED
(through The Cochrane Library; January 2016).
The complete search algorithms designed for each

database, the hits retrieved, and the reasons for exclu-
sion are presented in Additional file 1 and Fig. 1a.
One reviewer screened the search results based on title

and abstract. This process was subjected to a quality
process, by reviewing 20% of the references by a second
reviewer. Two reviewers independently confirmed eligi-
bility, based on the full text of the relevant articles. In
case of disagreement between reviewers the inclusion of
studies was determined by consensus.

Data extraction
Data extraction was conducted by one reviewer. As qual-
ity control, another reviewer went through 20% of the
data for accuracy.

Risk of bias
The assessment was carried out by one reviewer. As qual-
ity control, another reviewer went through 20% of the data
for accuracy. For each study, the risk of bias was rated for
each domain as low, high or unclear risk of bias.

Fig. 1 PRISMA flowcharts. Legend: Flowcharts representing the selection of studies for health outcomes (a), values and preferences (b), and
resource utilisation and costs (c)
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Effect measures
Odds ratios (OR), risk ratios (RR) and hazard ratios
(HR) were extracted, with their 95% confidence intervals
(CI). If available, only adjusted effect measures were col-
lected. Data from any estimation of effect provided (per-
centages, means, medians) were also collected.

Quality of the evidence evaluation
The quality of evidence per outcome was rated from
high to very low considering the standard GRADE do-
mains: risk of bias, imprecision, inconsistency, indirect-
ness and publication bias [21, 22].

Data analysis
A pooled analysis was conducted applying the inverse-
variance method under the random-effects model [23]; the
analysis was performed through the Software Review Man-
ager v. 5.3. Heterogeneity was assessed using the I2 statistic.
The report of results of the meta-analysis adhered to

the guidelines articulated in the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement [24].

Review on women’s values and preferences
A review about women’s values and preferences for in-
tensive follow-up versus non-intensive follow-up after
breast cancer treatment was undertaken.

Inclusion and exclusion criteria
In a first stage, after conducting the systematic search of
the literature, the screening of references was carried
out, initially prioritising the identification of systematic
reviews. In a second stage, individual studies were re-
trieved (e.g., qualitative studies, surveys, utility elicitation
studies). Studies in English, French, German, Greek, and
Spanish, carried out in the Organisation for Economic
Co-operation and Development (OECD) Region, were
included. Included studies were:

� examining women’s preferences for follow-up strat-
egies after breast cancer treatment;

� evaluating how women value the main outcomes
associated with follow-up strategies after breast can-
cer treatment;

� examining the choices women make when informed
about the desirable and undesirable effects
associated with follow-up strategies after breast can-
cer treatment.

Studies assessing only women’s knowledge, views, per-
ceptions, attitudes and expectations regarding follow-up
strategies after breast cancer treatment were excluded;
similarly, studies assessing barriers to follow-up strat-
egies after breast cancer treatment were not included.

Search strategy
A search strategy was designed to identify relevant stud-
ies in MEDLINE (accessed through Ovid). For system-
atic reviews, there were no time restrictions. For primary
studies, only studies published after 2006 were included.
The complete search strategy can be found in
Additional file 2.
One reviewer screened the search results based on the

title and abstract. Two reviewers independently confirmed
eligibility based on the full text of the relevant articles. In
case of disagreement between researchers, the inclusion of
studies was decided by consensus (Fig. 1b).

Data extraction
One reviewer extracted the main characteristics of the
included studies and their findings in a tabulated format.
A second reviewer checked the extracted data for
accuracy.

Quality of the evidence evaluation
The quality of evidence was rated with GRADE. In the case
of qualitative research, the Confidence in the Evidence from
Reviews of Qualitative research (CERQual) approach was
used [25].

Review on economic evidence
A review about the economic evidence for intensive
follow-up versus non-intensive follow-up after breast
cancer treatment was carried out.

Inclusion and exclusion criteria
Screening of literature and study selection was done in a
step–by- step approach. Firstly, the search focused on
studies that addressed economic aspects directly related
to the PICO question. Then, recent European cost-
effectiveness or cost-utility analyses related to the PICO
question were looked for. Only studies in English were
included.

Search strategy
Search strategies were designed to identify relevant stud-
ies in MEDLINE (through Ovid, January 2016) and in
the NHS Economic Evaluation Database (through The
Cochrane Library, January 2016). The complete search
strategies are included in Additional file 3. Study design
filters were applied to retrieve relevant studies. The
selection process is presented in Fig. 1c.

Data extraction
Main characteristics of included studies were described
in a tabulated format, including the following data: au-
thor and publication year, country, type of economic
analysis, perspective of the analysis, time horizon and
discounting, relevant outcomes and costs included,
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sources of information (baseline outcomes, relative
intervention effects, resource use and costs), Quality Ad-
justed Life Years (QALY), Incremental Cost Effectiveness
Ratio (ICER), sensitivity analysis and conflict of interest.

Quality of evidence
The quality of evidence for the resource requirements
was rated according to GRADE [26]. The NICE method-
ology checklist for economic evaluations [27] was used
to assess the risk of bias and decide whether to include
the studies. Included studies were of low risk of bias and
were considered applicable to the European context.

Evidence to decision framework
To summarise the evidence, and in accordance to the
GRADE methodology [28] and the interactive Evidence
to Decision framework guidance [29], an EtD Frame-
work was developed. The authors covered the role of the
panel with respect to the EtD framework.

Results
Evidence of effects of intensive follow-up on breast cancer
outcomes
Five systematic reviews were included for the evaluation
of health outcomes [30–34]. These systematic reviews
were used as a source to identify primary studies. Eight
papers, referring to six randomised clinical trials for a
total of 3534 randomised women [35–42], were retrieved
and included. These studies are summarised in Table 1.
The included studies had different definitions for in-

tensive follow-up. In four studies, intensive follow-up re-
ferred to a greater number of diagnostic tests compared
to regular follow-up [35, 36, 40, 42], while in two studies
it referred to more frequent visits without modification
in the number of diagnostic tests [37, 39]. Three studies
compared an intensive versus a standard follow-up [35,
36, 42], while the other three compared a low-intensity
patient-initiated versus a standard follow-up [37, 39, 40].
Five studies specified that patients (including the non-
intensive follow-up group) underwent an annual mam-
mography [35–38, 42]. No studies provided information
about specific breast cancer mortality or survival.
Among all studies, only the one carried out by the
GIVIO group [35] reported the expected 5-year relative
mortality reduction used for the calculation of sample
size, i.e. 20% reduction; this threshold may be considered
as the clinically significant mortality reduction expected.
Results and pooled analysis are provided when pos-

sible. Quantitative estimates are available only for the
following outcomes, presented in Fig. 2:
10-year overall mortality: one trial [38], that com-

pared intensive vs. standard follow-up in 1243 women,
found a RR = 1.05 (95%CI: 0.90 to 1.22). The quality of

evidence was high because non-blinding was not consid-
ered a cause of risk of bias for this outcome.
5-year overall mortality: three trials [35, 36, 40], on

3035 patients, that compared intensive vs. standard
follow-up found a RR 1.00 (95%CI: 0.86 to 1.16;
I2 = 0%). The 5-year mortality RR lower 95%CI did not
reach the expected value for clinical significance either
(vs. an expected 20% mortality reduction, as per GIVIO
group outcome). The quality of evidence was high be-
cause non-blinding was not considered a cause of risk of
bias for this outcome.
5-year breast cancer recurrences (any loco-regional

and distant): three trials [35, 36, 40], on 3035 patients,
that compared intensive and standard follow-up, re-
sulted in a RR = 1.08 (95%CI: 0.89 to 1.30; I2 = 60%).
The quality of evidence was moderate because it was
downgraded for risk of bias (the outcome assessment
was not blinded). From the clinical point of view, when
the patient is diagnosed with recurrence, there will be an
initiation of new treatments or change in the treatment,
so we considered that non-blinding is not an issue in
this case.
Breast cancer recurrences at any time: five trials [35,

36, 39, 40, 42], on 3217 women, found a RR = 1.10
(95%CI: 0.95 to 1.27; I2 = 23%, when comparing inten-
sive vs. standard follow-up. The quality of evidence was
moderate because it was downgraded for risk of bias
(the outcome assessment was not blinded). As discussed
above, non-blinding was not considered as an issue.
Satisfaction of women with the type of follow-up:

satisfaction was measured as reassurance (capacity of the
type of follow-up to clear patients’ doubts or fears) in
two studies [37, 39] on 245 patients, and as convenience
(suitability of the follow-up to the woman’s life circum-
stances) in one study [39] on 61 women. The results on
reassurance were in favour of intensive follow-up (RR
1.28, 95%CI: 1.07 to 1.54; I2 = 90%). The overall quality
of evidence was very low due to risk of bias (the studies
were not blinded) and imprecision (the number of
events is small). The results on convenience favoured
non-intensive follow-up (RR 0.04, 95%CI: 0.01 to 0.31).
The overall quality of evidence was low because evi-
dence needed to be downgraded for risk of bias (the out-
come assessment was not blinded) and imprecision (the
number of events is very small).
For each studied outcome, the evidence profile is re-

ported in Table 2.

Women’s values and preferences
For women’s values and preferences, three European
studies were included [37, 43, 44] (Table 3).
Gulliford et al. [37] compared experiences of 193 pa-

tients with breast cancer, randomised into a group with
a conventional schedule of clinic visits, and a group of
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less intensive follow-up. Both cohorts received identical
mammography and were invited to call for immediate
appointments if they detected symptoms. Stemmler et
al. [43] conducted a surveillance study in a population of
women with breast cancer; among the respondents,
most (59%) belonged to an organised self-help group.

Kimman et al. [44] conducted a multicentre discrete-
choice experiment survey to measure the strength of
preferences for several characteristics of breast cancer
follow-up. The results of these three studies were incon-
sistent: in the first study, women appeared to prefer
non-intensive follow-up schedules, while in the other

Fig. 2 Estimates of effect of intensive vs. standard follow-up on breast cancer outcomes
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two the preferences favoured intensive schedules. How-
ever, important variability was present among studies
and within studies. There was low confidence in the evi-
dence due to risk of bias and inconsistency.
The results of the review indicated that most of the

regularly scheduled follow-up visits used further exten-
sive laboratory and imaging procedures exceeding the
quantity of examinations recommended in most of the
current follow-up guidelines.

Economic evidence
Four studies [41, 42, 45, 46] assessed resources used, costs
and cost-effectiveness of intensive follow-up strategies.
Robertson et al. [46] conducted a cost-utility analysis

in the UK and provided estimated costs (in 2008 value)
for different mammographic surveillance regimens in
women after breast cancer surgery. By assuming the cost
of a mammography and of a clinical follow-up visit to be
71 and 110 €, respectively, in a cohort of 10,000 UK
women with a mean age of 57, total costs varied from
3.27 million € (mammographic surveillance every 2 years)
to 16.8 million € (yearly mammographic and clinical
follow-up) for a 10-year surveillance period. The study
used a Markov model and found that the most cost-
effective strategy was surveillance with mammography
alone, provided every 12 months since the incremental
cost-effectiveness ratio (ICER) for this strategy compared
to no surveillance was € 6051 per QALY gained.
A cost-utility evaluation conducted in The Netherlands

[45] analysed data (costs in 2008 value) on 299 patients
randomised into four groups: (1) hospital follow-up; (2)

nurse-led telephone follow-up; (3) hospital follow-up plus
a short educational group programme (EGP); and (4)
nurse-led telephone follow-up plus EGP. Hospital follow-
up plus EGP had an ICER of 236 € per QALY compared
to the next best alternative nurse-led telephone follow-up
plus EGP. The other two strategies were dominated
(higher costs and fewer QALYs). The authors concluded
that nurse-led telephone follow-up combined with a short
EGP could be a cost-effective option. However, they did
not estimate the ICER of this strategy compared to stand-
ard follow-up. Furthermore, the time horizon of the study
(one year) was clearly insufficient to evaluate the cost-
effectiveness of compared alternatives.
The study of Oltra et al. [42] found that an intensive

follow-up characterised by multiple laboratory and im-
aging tests triples average costs of the standard clinical
follow-up without differences in early detection of re-
lapses during the three years of follow-up. The study of
Kokko et al. [41] found that the most expensive strategy
doubled the costs of the cheapest one without important
differences in breast cancer recurrences among them.
The quality of the evidence on economic evidence was

moderate due to indirectness. The study [56] considered
in the evidence to decision framework was conducted in
the UK, and the results may not be applicable to other
European countries.
The EtD framework was applied to conclude the as-

sessment. The research question is summarised in
Table 4, while Table 5 represents the assessment, carried
out in its 12 domains: among others, the certainty of evi-
dence (e.g., no statistically significant differences in

Table 3 Summary and short description of the three included studies on women’s preferences and values

Study Participants Intervention Results Risk of bias

Gulliford 1997
RCT

96 patients in conventional
follow-up and 95 patients in
non-conventional follow-up

Comparison of conventional follow-up
(clinic visits, every three, four, six or
12 months, based on the time distance
from the surgery) with non-
conventional follow-up (clinical visits
every 12 or 24 months). Mammog-
raphy in both groups every 12 or
24 months.

Twice as many patients in both groups
expressed a preference for reducing rather
than increasing follow-up visits.
No increased use of local practitioner
services or telephone triage was recorded
in the group with less-intensive follow-up.

Low risk of bias

Stemmler 2008
Questionnaire in
the context of a
surveillance study

801 (30.1%) of 2658 eligible
patients

Survey aimed to evaluate patients’
views on surveillance after breast
cancer.

The majority of women confirmed the
need for surveillance (95%), and 47.8% of
the patients in the self-help group an-
swered that there was a need for more i-
ntensive diagnostic effort during follow-up.
The main expectation from an intensified
follow-up was the increased sense of
security (80%).

High risk of bias

Kimman 2010
Multicentre
discrete-choice
experiment survey

5 hospitals, 331 (59%) of 557
eligible patients

Survey aimed to assess:
- preferred professional/s involved in
follow-up;

- preferred type of follow-up (in person
vs telephone);

- preferred follow-up schedule

The most preferred person to perform
follow-up was the medical specialist, but a
combination of the medical specialist and
breast care nurse was also acceptable to
patients.
Face-to-face contact was strongly preferred
over telephone contact.
Follow-up visits every three months were
preferred over visits every four, six, or
12 months.

Moderate risk of
bias
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mortality) between different types of follow-up), the im-
portant uncertainty and variability in women’s values,
and the cost-effectiveness of the intervention (which fa-
vours non-intensive schedules) are crucial elements in
drawing conclusions.
Finally, Table 6 reports the conclusions summarised by

the authors, in the form of a suggestion to perform
breast cancer follow-up once a year with a mammog-
raphy visit, as opposed to other types of regimens.

Discussion
Main findings
Our results showed that intensive follow-up, compared
with less intensive follow-up including more frequent
diagnostic test or visits, does not have beneficial effects
on 5- or 10 -year overall mortality or recurrences in
women with breast cancer. This finding was consistent
between the studies included, and the quality of the evi-
dence was moderate. Among the included studies, two
randomised trials showed that intensive follow-up ap-
peared to increase reassurance in patents (data on 250
women; RR 1.28, 95% CI from 1.07 to 1.54) [37, 39].
However, the quality of the studies was downgraded due
to the inconsistency of studies. The cost of different reg-
imens of follow-up is variable, with more intensive re-
gimes being more expensive but without increases in
health benefits; thus less intensive regimes are favoured.
From one cost-utility analysis [46], an annual visit with
mammography results in moderate costs, can be consid-
ered cost-effective compared to no surveillance, and is
likely to be feasible.

Our results in the context of previous results
The European Society of Medical Oncology (ESMO)
Guidelines on breast cancer recommend regular visits

every 3–4 months for the first 2 years after treatment
(and gradually decreasing thereafter) in addition to an
annual mammography [47]. American Cancer Society/
American Society of Clinical Oncology Guidelines [8]
also recommend detailed cancer-related history and
physical examination every 3 to 6 months for the first
3 years after primary therapy (and thereafter decreasing)
in addition to a yearly mammography. Their recommen-
dations would fall under the definition of a “less inten-
sive follow-up” that, in the majority of the studies
included in our review, would include at least a clinical
visit and mammography once a year. However, intensive
follow-up is still also quite common in clinical practice
[48–51] and represents a significant workload for radio-
therapy, surgery and oncology professionals [10], in
addition to being a costly process.
A recently published systematic review on the effects

of breast cancer follow-up showed that standard ap-
proaches are as effective as intensive ones; moreover, no
differences in quality of life were documented [1]. While
considering the health outcomes, including mortality
and recurrences, our results confirm the already re-
ported results.

Limitations and strengths
Many of the studies included in our review were carried
out in previous decades, and their results might be
slightly outdated, given the recent substantial changes in
breast cancer care [52]; However, our study also took
into account further perspectives, by including also
women’s preferences and values, and economic aspects,
as adopted in the GRADE approach. The reviews on
women’s values and preferences and economic evidence
were, however, limited to English and for the last ten
years and Medline only, and results would have been

Table 4 Summary of the research question

Should women be followed intensively after breast cancer treatment?

Problem: Women treated for breast cancer are followed-up for monitor-
ing treatment effectiveness and for detecting recurrences at an
early stage, but the frequency of follow-up is under discussion.

Background: Women treated for breast cancer are followed up
for monitoring treatment effectiveness and for
detecting recurrences at an early stage. Follow-up
includes clinical and test examinations like routine
haematological and liver function tests, tumour
markers, chest X-ray, mammography, bone and liver
scans. There is variability in the frequency of medical
visits and the tests performed.

Option: Intensive follow-up.

Comparison: Non-intensive follow-up.

Main outcomes: 1. 10-year mortality due to breast cancer.
2. 5-year mortality due to breast cancer.
3. 5 (or 10)-year breast cancer specific survival.
4. 10-year breast cancer recurrences
(loco-regional and distant separately).

5. 5-year breast cancer recurrences
(logo-regional and distant separately).

6. Quality of life of breast cancer patients
2 (or 5) years after diagnosis.

7. Patient satisfaction with follow-up.

Setting: Breast cancer centres/other healthcare services.

Perspective: Population.

Legend: this table represents the first part of the Evidence to Decision framework
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Table 5 Summary of the assessment on the research question

Domain Judgement Research evidence Additional considerations

Problem Is the problem a priority? With over 458,000 new cases and 131,000 deaths per year,
breast cancer is one of the main killers in Europe, and its
diagnosis, treatment and follow-up represent major public
health priorities.
Despite the doubts that intensive follow-up care could im-
prove survival in patients after breast cancer, intensive follow-
up is quite common in clinical practice and represents a
significant workload for radiotherapy, surgical and oncologic
departments (Loprinzi 1994), and it is also costly.

○ No

○ Probably no

● Probably yes

○ Yes

○ Varies

○ Don’t know

Desirable effects How substantial are the
desirable anticipated
effects?

The evidence showed uncertain differences in overall mortality
at 5 and 10-year follow-up (high quality evidence), and
uncertain differences in recurrences at 5 years of follow-up
(moderate quality evidence).
The evidence showed significant differences in reassurance of
women in favour of intensive follow-up (very low quality
evidence), and convenience in favour of non-intensive follow-
up (low quality evidence).
There was missing research evidence in respect to the
outcomes: 5 and 10-year breast cancer specific survival, 10-year
breast cancer recurrences and quality of life of breast cancer
patients 2 or 5 years after diagnosis.

● Trivial

○ Small

○ Moderate

○ Large

○ Varies

○ Don’t know

Undesirable
Effects

How substantial are the
undesirable anticipated
effects?

Undesirable health effects are related
to mental health (stress for false
positive, false reassurance for false
negative).○ Large

○ Moderate

○ Small

● Trivial

○ Varies

○ Don’t know

Certainty of
evidence

What is the overall
certainty of the evidence
of effects?

The evidence on 5- and 10- year overall mortality was of high
quality, and did not favour intensive versus standard follow-up.
The evidence on 5-year cancer recurrences was of moderate
quality, and there were uncertain differences between inten-
sive and standard follo-up; similar conclusions apply to cancer
recurrences at any time.
The evidence of women satisfaction was of very low quality
(reassurance domain) and of moderate quality (convenience
domain).
The evidence on values for women was of low quality
(inconsistency among studies).
The evidence on economic evaluations was of high quality,
and favoured non-intensive follow-up.

○ Very low

○ Low

● Moderate

○ High

○ No included studies

Values Is there important
uncertainty about or
variability in how much
people value the main
outcomes?

Important variability was present among studies and within
studies regarding women preferences for the intensity of
follow-up (moderate confidence) (Gulliford 1997, Stemmler
2008, Kimman 2010).

○ Important uncertainty
or variability

● Possibly important
uncertainty or variability

○ Probably no important
uncertainty or variability

○ No important
uncertainty or variability

○ No known undesirable
outcomes
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Table 5 Summary of the assessment on the research question (Continued)

Domain Judgement Research evidence Additional considerations

Balance of
effects

Does the balance
between desirable and
undesirable effects favour
the intervention or the
comparison?

The evidence on health outcomes favours the comparison.
The evidence on values for women is unclear: reassurance
seems to favour the intervention (very low quality evidence),
while convenience seems to favour the comparison (moderate
quality evidence).The evidence on health outcomes favours
the comparison.○ Favours the comparison

● Probably favours the
comparison

o Does not favour either
the intervention or the
comparison

○ Probably favours the
intervention

○ Favours the intervention

○ Varies

○ Don’t know

Resources
required

How large are the
resource requirements
(costs)?

Moderate costs for the annual mammography option.
Large costs could result for more intensive follow-up schedules
that could include more than one mammography per year,
clinical examinations, or MRI, or bone scans or others. Moderate
costs for the annual mammography option.○ Large costs

○ Moderate costs

○ Negligible costs and
savings

○ Moderate savings

○ Large savings

● Varies

○ Don’t know

Certainty of
evidence of
required
resources

What is the certainty of
the evidence of resource
requirements (costs)?

Evidence comes from a good quality cost-utility analysis study
from the UK (Robertson 2011).

○ Very low

○ Low

● Moderate

○ High

○ No included studies

Cost
effectiveness

Does the cost-
effectiveness of the
intervention favour the
intervention or the
comparison?

In the base-case scenario of a cost-utility analysis of different
follow-up strategies carried out in the UK, the strategy with the
highest net benefit, and most likely to be considered cost-
effective, was surveillance mammography alone every
12 months at a societal willingness to pay for a quality-
adjusted life year of either £20,000 or £30,000. The incremental
cost-effectiveness ratio for surveillance mammography alone
every 12 months compared with no surveillance was € 6051
(2008 value) (Robertson 2011).

Even though different countries use
different cost per QALY thresholds for
deciding which interventions will be
funded by public health services, €
6051 is far below the threshold used
in most European countries.● Favours the comparison

○ Probably favours the
comparison

○ Does not favour either
the intervention or the
comparison

○ Probably favours the
intervention

○ Favours the intervention

○ Varies

○ No included studies

Lafranconi et al. Health and Quality of Life Outcomes  (2017) 15:206 Page 14 of 18



more robust if such reviews were carried out with a
broader scope. Moreover, the suggestion for less inten-
sive follow-up was built by using the EtD: this is a new
approach in the clinical oncology field, but has been pre-
viously used already in breast cancer screening [53],
colon cancer screening [54], as well as in other contexts
[55]. The EtD explicitly takes into account factors re-
lated, among others, to the quality of evidence, desirable
and undesirable effects, values, resources and feasibility,
that altogether constitute a comprehensive approach to
a decision-making exercise. The suggestion reported in
this paper was made by a multidisciplinary group of au-
thors, but it should not be considered as a recommenda-
tion from a guideline panel.

Implications for practice and research
The main expectation from an intensified follow-up
from a women’s perspective was reassurance and in-
creased sense of security. This finding raises the need to
better inform women on the lack of evidence of effect of
intensive follow-up on clinical outcomes of mortality

and recurrences. However, it needs to be considered that
the follow-up visit may also have additional aims than
detection of recurrence, such as motivating women to
continue endocrine treatment during the follow-up
period, providing information about long-term adverse
effects of treatment, and helping in their management,
as well as providing psychosocial support [56]. These
other aims of follow-up are very important in the light of
the high prevalence of e.g., depression (varying from 9.4%
to 66.1%), and anxiety (varying from 17.9% to 33.3%)
among breast cancer survivors [12]. These additional as-
pects should not be neglected and they should be better
explored while evaluating the effects of different follow-up
strategies. Hence, further well-designed studies should be
performed. There is a need to balance and prioritise these
different outcomes, including also additional patient-
centred endpoints described above, as well as including
undesirable effects of more frequent investigations. More-
over, organisational aspects related to the coordination of
follow-up activities (i.e. nurse-led and GP-led activities,
etc.) are only analysed in few studies [57] and should be

Table 5 Summary of the assessment on the research question (Continued)

Domain Judgement Research evidence Additional considerations

Equity What would be the
impact on health equity?

With less intensive follow-up strat-
egies, resources could be mobilised
to other aspects of breast cancer care
or other areas of health care that
could increase equity.

○ Reduced

○ Probably reduced

○ Probably no impact

● Probably increased

○ Increased

○ Varies

○ Don’t know

Acceptability Is the intervention
acceptable to key
stakeholders?

Some patients, relatives and health
professionals might find it
unacceptable to reduce the number
of visits and tests performed.○ No

○ Probably no

○ Probably yes

○ Yes

● Varies

○ Don’t know

Feasibility Is the intervention feasible
to implement?

Settings with more intensive follow-
up strategies will need to consider
what is the impact of implementing
less intensive strategies (e.g. relocate
healthcare professionals or
equipment).

○ No

○ Probably no

● Probably yes

○ Yes

○ Varies

○ Don’t know

Legend: This table is the second part of the Evidence to Decision framework
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better explored, as they may impact on the acceptance of
the protocol by women, healthcare providers, etc. as well
as on costs and feasibility.
From the clinical point of view, annual mammography is

well justified to detect potential new primary or local recur-
rences. On the contrary more intensive follow-up schedules
including additional diagnostic tests, such as breast MRI,
liver ultrasound or bone scans could result in large costs
without sufficient evidence regarding their benefits or harms.
In summary, based on these findings, less intensive

follow-up could be recommended, although the exact
format of the follow-up visit would need to be further
clarified, as the studies used quite different follow-up
schedules and tests. The treatment of breast cancer has
become increasingly individualised [58] as the risk of
breast cancer recurrences is very variable and is related,
among other variables, to genetic predisposition of indi-
vidual women, breast cancer characteristics and its treat-
ment. Therefore, also the follow-up should be
individualised based on the risk estimates, and on
women’s perceptions and values. A “one size fits all” ap-
proach may not be relevant.

Conclusion
Based on the evaluation of clinical and economical out-
comes carried out, a less intensive follow-up could be rec-
ommended. Patients should be provided with accurate

information on the benefits (or lack of those) and harms
of intensive follow-up. Resources could thus be mobilised
to other aspects of breast cancer care, or other areas of
healthcare, potentially increasing equity in society.
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Table 6 Authors’ conclusions and summary remarks on the research question

Should women be followed intensively after breast cancer treatment?

Type of recommendation Strong
recommendation
against the option

Conditional
recommendation
against the option

Conditional
recommendation for
either the option or the
comparison

Conditional
recommendation
for the option

Strong
recommendation
for the option

○ ● ○ ○ ○

Recommendation We suggest that women with breast cancer are followed-up once a year with a mammography
(as opposed to other regimens) (provisional and conditional recommendation).

Justification There is moderate certainty of evidence that intensive follow-up compared with less intensive
follow-up (more frequent diagnostic tests or visits) does not reduce 5–10-year overall mortality
and recurrences in women with breast cancer. The cost of different regimens of follow-up is
variable, with more intensive regimens being more expensive and cost-effectiveness favouring
less intensive regimens. Resources could be mobilised to other aspects of breast cancer care, or
other areas of healthcare, potentially increasing equity.
This recommendation is provisional because of the uncertainty about the net benefit of the interventions.
This recommendation is conditional because it might be different depending on the feasibility
of the setting of the intensive follow-up policy.

Subgroup considerations Not applicable (no specific subgroup of women were considered).

Implementation considerations Women should be informed in detail at baseline about different types of follow-up and their
related impacts, to increase their satisfaction and reassurance with a less intensive follow-up.
Resources could be mobilised to other aspects of breast cancer care, or other areas of health
care, potentially increasing equity.

Monitoring and evaluation Health outcomes related to less intensive follow-up should be periodically assessed (we suggest every 5 years).

Research priorities Patient-centred endpoints should be explored, and the relationship between follow-up intensity
and technical and psychological support to continue endocrine treatment should be further studied.
Similarly, organisational aspects related to the coordination of follow-up activities should be addressed.

Legend: This table represents the third and last part of the Evidence to Decision framework
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