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Evidence-based guidelines for long-term follow-up of early-stage breast cancer patients developed by oncology societies in the 
United States and Europe recommend that breast cancer survivors undergo regular evaluation with history and physical exami-
nation, as well as annual mammography. Routine blood tests, circulating tumor markers, and/or surveillance imaging studies 
beyond mammography are not recommended in the absence of concerning symptoms or physical examination findings because 
of lack of supportive clinical evidence. Despite these guidelines, studies have shown that 20% to 40% of oncologists assess serum 
tumor markers as part of routine monitoring of early-stage breast cancer patients. As part of efforts to both address the financial 
challenges confronting the health-care system and optimize patient outcomes, the American Society of Clinical Oncology’s Cost of 
Care Task Force identified adherence to breast cancer surveillance guidelines as an opportunity to improve care and reduce cost. 
However, these recommendations are based on trials done in an era of outdated technology and limited therapeutic options. It 
is possible that recent improvements in diagnostics and treatments could make earlier detection of recurrent disease important 
for improving both survival and quality of life outcomes. Research is necessary to further inform optimal breast cancer follow-up 
strategies, which could impact these recommendations. At this time, outside of well-conducted clinical trials, there is no role for 
ordering routine serial blood or imaging tests in monitoring for recurrence in early-stage breast cancer patients.
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In a 2009 editorial in the New England Journal of Medicine address-
ing medicine’s ethical responsibility in health-care reform, medi-
cal specialties were challenged with creating a “Top Five” list of 
commonly ordered diagnostic tests or treatments that are expen-
sive but lack evidence of meaningful benefit to patients (1). The 
American Society of Clinical Oncology (ASCO) Cost of Care Task 
Force subsequently developed a Top Five list of cancer practices 
that are frequently used but have not been proven to promote qual-
ity patient care or improve outcomes (2). The task force identified 
lack of adherence to breast cancer surveillance guidelines as one 
of these Top Five practices in oncology. In particular, serial assess-
ment of blood-based and/or radiographic imaging tests as part 
of routine monitoring of early-stage breast cancer patients, per-
formed by many oncologists, is not supported by clinical evidence 
and is specifically recommended against in ASCO clinical practice 
guidelines (3,4). This commentary focuses on the available clinical 
evidence underlying this recommendation, which is applicable to 
asymptomatic patients with breast cancer who have no evidence of 
persistent disease after primary therapy and who are undergoing 
monitoring for occult relapse (Figure 1).

Current recommendations: routine 
assessment of Breast Cancer Patients 
after Primary therapy
The recently published ASCO guidelines update for follow-up 
and management of early-stage breast cancer recommend that 

all patients undergo regular evaluation with history and physical 
examination, as well as annual mammography (4). Routine blood 
tests and/or surveillance imaging studies beyond mammography 
are not recommended in the absence of concerning symptoms or 
physical examination findings. In 2007, ASCO published specific 
recommendations against routine assessment of tumor markers 
for detection of recurrence of disease after primary therapy in 
asymptomatic patients (3). Other guideline development groups, 
including the National Comprehensive Cancer Network, have also 
concluded that, based on lack of evidence of survival or quality-of-
life benefit, the routine use of blood tests and nonbreast radiologic 
imaging in the asymptomatic early-stage breast cancer patient is 
not recommended (8–10).

the evidence Supporting the Guidelines
Fundamentally, there are two reasons to conduct surveillance 
testing of women who are free of disease and asymptomatic after 
primary and adjuvant therapy for breast cancer: improved overall 
survival (OS) or quality of life (QOL). One might hope that early 
detection of occult metastases, with intervention before develop-
ment of symptoms, might lead to longer survival. Even if OS is 
not improved, QOL might be improved by either accurately reas-
suring patients that they are free of disease or, alternatively, by 
detecting disease before development of symptoms and, by vir-
tue of early intervention, delaying the time to development of 
symptoms.
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Several studies have evaluated the role of intensive surveillance 
after primary breast cancer therapy (Table 1). None supports inten-
sive surveillance to accomplish either of these two potential out-
comes. Two large, prospective, randomized studies performed in 
Italy in the late 1980s investigated the impact of more intensive vs 
standard, symptom-based follow-up strategies on OS. In the Gruppo 
Interdisciplinare Valutazione Interventi in Oncologia (GIVIO) trial, 
1320 patients were randomly assigned to intensive surveillance vs 
usual care (11). The intensive surveillance group underwent physi-
cal examination and liver function tests every 3 months, chest x-ray 
every 6 months, and bone scan, liver ultrasound, and mammography 
annually. The control group underwent only physical examination 

and mammography. After a median follow-up of 71 months, there 
was no difference in OS between the two groups. In the Italian 
National Research Council Project on Breast Cancer Follow-up 
trial, 1243 patients were randomized to clinical vs intensive follow-
up (12,13). The clinical follow-up group underwent physical exami-
nation every 3 to 6 months and annual mammogram, whereas the 
intensive follow-up group also underwent chest x-ray and bone scan 
every 6 months. Five and 10-year OS rates were similar between the 
two groups. Although these trials were large, randomized, and had 
prolonged follow-up, they used imaging modalities with low sensi-
tivity, set prolonged time periods between imaging assessments, and 
did not include assessments of tumor markers.
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Figure 1. Schematic depicting the different phases of treatment and monitoring for patients before and after breast cancer diagnosis. Monitoring for 
occult relapse, the phase highlighted in the box, is the focus of this commentary. CTX = chemotherapy; Her2 = human epidermal growth factor receptor 2.

Table 1. Randomized clinical trials of intensive surveillance after primary breast cancer therapy*

Trial (reference) No. of patients
Surveillance (randomized 
to the listed evaluation) Overall survival Quality of life

GIVIO (11) 1320 1) Clinic visits, alkaline 
phosphatase, GGT every 
3 months

CXR every 6 months
Bone scan, liver US every 

1 year
2) Clinic visits every 

3 months

No difference at 71 months No difference

Del Turco et al., Palli et al. 
(12,13)

1243 1) Clinic visit every 
3–6 months

CXR, bone scan every 
6 months

2) Clinic visit every 
3–6 months

No difference at 5 or 
10 years

Not assessed

Kokko et al. (14) 472 1) Clinic visits every 
3 months

2) Clinic visits every 
6 months

3) Clinic visits, lab tests 
(blood tests, ESR, liver 
tests), CA15-3 every 
3 months

CXR every 6 months
Bone scan and liver US 

every 2 years
4) Clinic visits, lab tests 

(blood tests, ESR, liver 
tests), CA15-3, CXR every 
6 months

Bone scan and liver US 
every 2 years

No difference at 4.2 years Not assessed

* CXR = chest x-ray; ESR = erythroid sedimentation rate; GGT = gamma-glutamyltransferase; GIVIO = Gruppo Interdisciplinare Valutazione Interventi in Oncologia; 
US = ultrasound.
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A Finnish study of 472 early-stage breast cancer patients con-
ducted in the early 1990s randomly assigned patients to follow-up 
every 3 vs every 6 months after primary treatment and to routine 
use of diagnostic examinations vs usual care (14). The routine diag-
nostic evaluations included laboratory studies (including the breast 
cancer tumor marker CA15-3 at each visit) and imaging tests (chest 
x-ray every 6 months and liver ultrasound and bone scan every other 
year). After a mean follow-up of 4.2 years, there was no difference 
in disease-free survival or OS based on frequency or intensity of 
follow-up (14). Limitations included a relatively small sample size 
and, more important, short follow-up and therefore very few events 
in any arm, as well as use of imaging tests with low sensitivity.

An additional retrospective, observational study examined more 
intensive vs less intensive follow-up for 129 patients with recurrent 
disease. The individuals had been enrolled in a prospective data-
base before relapse and were categorized into two groups based 
on the method of detection of their recurrent disease: minimalist 
or intensive (15). The minimalist group (79% of subjects) included 
patients diagnosed with disease recurrence because of symptoms, 
physical examination, or mammography. The intensive group 
(21% of subjects) included those who were asymptomatic at the 
time of diagnosis but were found to have recurrent disease based 
on bone scan, computed tomography scan, chest x-ray, or elevation 
in liver function test or tumor marker. There was no difference in 
time to detection of disease or OS between groups.

Taken together, these randomized and observational studies 
indicate that intensive surveillance offers no substantial survival 
advantage after primary therapy for early-stage breast cancer. 
Indeed, a 2005 Cochrane Collaboration–sponsored meta-analysis 
of these trials also found no benefit in OS or disease-free survival 
from intensive surveillance (10).

Improved Diagnostic technology in early-
Stage Breast Cancer
Although prospective randomized trials have failed to demon-
strate improved OS or QOL through surveillance of asymptomatic 
patients, the majority of these studies were performed in the remote 
past before advances in diagnostics and therapies. Subsequently, 
several diagnostic technologies have been developed regarding both 
circulating protein biomarkers and cancer imaging modalities.

Circulating Biomarkers
The Italian studies did not include serial circulating tumor markers 
in their trials. Several uses of circulating tumor markers in breast 
cancer have been proposed, including detecting occult relapse 
after primary therapy (3,17). Circulating MUC-1 antigen can be 
detected in the peripheral blood using either the CA 15-3 or CA 
27.29 assay. In addition, carcinoembryonic antigen (CEA) can be 
detected in the peripheral blood at the time of recurrence, although 
less frequently than the MUC-1 antigen. CA-125, although tradi-
tionally used for monitoring ovarian cancer, can also be detected in 
the serum of patients with breast cancer (18).

CA15-3 and CEA can detect breast cancer relapse before clini-
cal and radiological evidence of disease, and the simultaneous use 
of both markers can increase the sensitivity for early diagnosis of 
metastases (3). CA 15-3 has a slightly higher sensitivity for detection 

of recurrence than CEA (63%–73% vs 46%–53%) (3). Both markers 
have been shown to be more useful in detection of visceral recur-
rence, in contrast with locoregional recurrence (19). One difficulty 
with using tumor markers for assessment is the inconsistent defini-
tion of “positive.” For example, a positive value has been defined as an 
increase above an absolute threshold, as a percentage increase com-
pared with a prior value, and as a combination of the two methods. In 
addition, some studies require a repeat assessment a few weeks after 
the original measurement for confirmation of the increase.

A number of prospective studies have evaluated serum tumor 
marker concentrations for monitoring for occult recurrence of 
disease in patients with early-stage breast cancer. In one study of 
924 patients, the sensitivity and specificity of CA15-3 ever being 
elevated above the study’s predefined cutoff in a patient who devel-
oped distant disease recurrence were 40.2% and 95.8%, respec-
tively (20). In a separate study of 243 women, CA15-3 was elevated 
on at least one occasion in 36% of patients with relapsed disease 
(21). In yet another study of 1023 patients who were followed with 
serial serum assessment of CA15-3, 54% had an elevation in tumor 
marker before the diagnosis of distant recurrence, with a lead time 
of 4.2 months (19). Specificity for subsequent breast cancer metasta-
sis over the ensuing 9 months was 99%. Similar findings were found 
for CA27.29, with a sensitivity of 57.7%, specificity of 97.9%, posi-
tive predictive value of 83.3%, negative predictive value of 92.6%, 
and mean lead time of 5.3 months (22).

Diagnostic Imaging
Although the existing data do not support surveillance for occult 
metastases, substantial evidence supports routine annual mam-
mographic evaluation for detection of in-breast recurrence or new 
primary breast cancers in the follow-up of patients diagnosed with 
early-stage breast cancer. A recent meta-analysis of 13 studies eval-
uating routine follow-up strategies focusing on the early detection 
of curable recurrences demonstrated an impact on survival for early 
detection of a local recurrence of breast cancer as compared with 
late detection (hazard ratio (HR) = 1.68; 95% confidence interval 
(CI) = 1.48 to 1.91) (26). Survival was better when the recurrence 
was found by mammography instead of physical examination or in 
patients without symptoms as compared with those with symptoms 
(HR = 2.44, 95% CI = 1.78 to 3.35; HR = 1.56, 95% CI = 1.36 
to 1.79, respectively). In contrast, regularly scheduled chest radi-
ographs, bone scans, and abdominal ultrasounds did not change 
survival outcomes in the two randomized trials of intensive surveil-
lance conducted in in Italy in the 1980s (11–13).

Impact of treatment Initiated at the time of 
tumor marker elevation
A few studies have attempted to evaluate the impact of early initia-
tion of treatment on long-term disease outcomes in asymptomatic 
breast cancer patients with suspicion of recurrence based on serum 
tumor markers and clinically and radiographically undetectable dis-
ease. In one study of 61 patients with increasing serum levels of 
mucin-like carcinoma-associated antigen but no evidence of meta-
static disease, subjects were randomized to tamoxifen at the time of 
tumor marker evaluation vs delayed until evidence of disease relapse 
(27,28). Although 1-year evaluation showed a statistically significant 
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difference in relapse rates favoring the tamoxifen arm (24.1% vs 
0%; P = .01), 5-year follow-up data revealed a less substantial dif-
ference (25.8% vs. 17.4%; P = .46). Patterns of relapse were similar 
between the two arms. In a second trial, patients underwent mastec-
tomy followed by intensive monitoring every 4 to 6 months, includ-
ing assessment of tumor markers (29,30). Patients (n = 109) with 
two or more consecutive elevated tumor marker values and without 
radiographic evidence of recurrent disease were assigned to either 
early salvage treatment (n = 36) or delayed salvage treatment after 
imaging confirmation of relapse (n = 32). There was a statistically 
significant difference in average time from tumor marker increase 
to definitive image-detected relapse between the two groups (early: 
17.3  months; delayed: 2.9  months; P < .001) and 7-year survival 
from time of mastectomy (early: 42%; delayed: 19%; P = .009). The 
authors concluded that “tumor marker guided” early salvage ther-
apy resulted in substantial improvements in survival.

Frequency of Serum tumor marker Imaging 
testing in early-Stage Breast Cancer
In a substudy of CALGB trial 8541 in women with stage II breast 
cancer treated with adjuvant chemotherapy, 37% of patients 
reported having tumor markers assessed at least once in the previous 
year during routine follow-up, and 11% to 18% reported undergo-
ing imaging studies (computed tomography and bone scans) (5). 
Similar findings were reported in a Surveillance, Epidemiology, and 
End Results (SEER)–Medicare data analysis of patients diagnosed 
in the 1990s, with even higher rates reported for patients who were 
followed by a medical oncologist (6). In addition, a SEER–Medicare 
study evaluating patients with stage I  and stage II breast cancer 
diagnosed between 1998 and 2003 found that 40% of patients had 
at least one high technology radiologic imaging test between 1 and 
3 years after diagnosis, compared with 25% of control patients (16). 
Finally, a survey in 2007 asked 900 US oncologists how they would 
monitor a patient with stage IIIA breast cancer after completion 
of chemotherapy (7). Twenty-two percent stated they would order 
CA15-3 at every follow-up visit, and 16% reported that they would 
check chest radiographs every 6 months. Interestingly, although all 
guidelines support annual mammography in this population, only 
82% of oncologists responded that they would order them.

Potential adverse effects of Intensive 
Follow-up of early-Stage Breast Cancer
Radiation Risks
The estimated attributable risk for cancer from computed tomog-
raphy scans is 1.5% to 2% (31). Indeed, the Institute of Medicine 
has reported that exposure to ionizing radiation is one of the two 
environmental factors most strongly associated with development 
of breast cancer (32). Therefore, in a population of breast can-
cer survivors with a high likelihood of cure of their disease, there 
is concern about unnecessary exposure to radiation that could 
increase risk of malignancy.

False-Positive Results
False-positive results may precipitate extensive and expensive diag-
nostic workups and cause considerable anxiety. Unnecessary testing 

can lead to harm through unneeded invasive procedures, additional 
radiation exposure, potential overtreatment, and misdiagnosis. 
False-positive elevations of tumor markers have been reported in 
3% of patients with nonmalignant conditions, including autoim-
mune and liver disease (19,21,33). Elevation of a tumor marker 
generally leads to additional noninvasive and invasive interven-
tions, including multiple imaging studies and biopsies, to identify 
the reason for the increase in tumor marker concentration.

As described above, several studies have demonstrated a 4- to 
6-month lag time between tumor marker elevation and subse-
quent development of clinically evident disease recurrence (19). 
Therefore, a false-positive test result can also result in possible 
inappropriate treatment that is initiated based on the result, with-
out evidence of recurrent disease identified.

If early initiation of therapy does not improve OS, then treat-
ment of asymptomatic recurrent disease is the equivalent of “upfront 
palliation.” This approach has the risk of causing treatment-related 
symptoms in an otherwise asymptomatic patient to delay cancer-
related symptoms without increasing survival. If initiation of cyto-
toxic chemotherapy is required, this approach is questionable given 
the high likelihood of treatment-related toxicity, but it may be 
acceptable with newer less toxic endocrine or targeted therapies.

Quality of Life
Intensive follow-up may impact breast cancer patients’ QOL, 
including psychological distress and anxiety around the testing 
encounter itself as well as false-positive results. In contrast, some 
studies suggest that breast cancer survivors can obtain reassurance 
from the intensive testing. The GIVIO group evaluated the impact 
of intensive vs standard surveillance for breast cancer recurrence 
on health-related QOL (11). No difference in health-related QOL 
(overall health and QOL perception, emotional well-being, body 
image, social functioning, symptoms, and satisfaction with care) 
was detected between the two groups. The GIVIO trial did not 
find that intensive surveillance provided increased reassurance, nor 
did it find that frequent testing increased stress and anxiety.

Multiple studies have examined patient preferences about 
routine surveillance. A  UK study of conventional follow-up visit 
intervals vs less frequent clinic visits with a back-up hotline sup-
port if symptoms arose found that twice as many patients expressed 
a preference for reducing rather than increasing follow-up visit 
frequency (34). A Dutch study of patients’ needs and preferences 
in routine follow-up of early breast cancer found, not surpris-
ingly, that women tend to vary in their views of different aspects of 
follow-up (35). In general, patients preferred additional investiga-
tions (such as x-ray and blood tests) to be part of routine follow-
up visits. Less satisfaction with interpersonal aspects, higher scores 
on a depression scale, and greater fear of recurrence were related 
to stronger preferences for a more intensive follow-up schedule. 
A 2005 German survey of 801 breast cancer patients regarding sur-
veillance practices and views indicated that one-third to one-half of 
patients asked for more laboratory and imaging procedures during 
their follow-up exams (36). More than 80% of respondents stated 
that intensification of follow-up was associated with an increased 
sense of security, whereas approximately 10% felt it led to an 
increased sense of fear. Up to one-third of patients indicated that 
they would prefer not to constantly analyze the disease. More than 
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80% of responders stated that regularly scheduled visits during 
follow-up care were important to come to terms with the disease.

Cost of Screening for Occult Metastases
Regardless of whether the patient remains free of suggestive find-
ings or has a false- or true-positive finding, intensive follow-up of 
breast cancer survivors adds to the burgeoning cost of medical care. 
The current financial impact of ongoing intensive follow-up of 
breast cancer survivors is unknown. In 1990, costs of a minimalist 
surveillance scheme vs an intensive surveillance scheme (similar to 
the arms of the GIVIO trial) were estimated for the United States. 
The minimalist approach was suggested to result in a $636 million 
cost savings in 1990 (37). Implementing routine intensive follow-
up not only consumes more resources but also leads to additional 
testing because of equivocal results of tests performed by protocol. 
A follow-up that is not guideline compliant costs 2.2 to 3.6 times 
more than a guideline-compliant follow-up (38). In the previously 
described Finnish study, the mean cost of follow-up per patient dif-
fered by 2.2-fold between those with the most- vs those with the 
least-intense follow-up (14). Studies are underway in the United 
States to determine the current frequency and intensity of testing 
by oncologists and its financial impact.

Could earlier Initiation of modern therapies 
for metastatic Disease Impact outcomes?
We have indicated that studies conducted to date fail to demon-
strate that intensive surveillance after primary therapy for early-
stage breast cancer positively impacts QOL or OS. However, there 
are important limitations to the prior studies that must be consid-
ered. First, very few prospective and/or randomized studies have 
been conducted; they are all small with relatively low power, and all 
were performed in the remote past. No study has evaluated whether 
there are certain cohorts of survivors who might benefit from more 
intensive surveillance—for example, based on intrinsic subtype (39). 
In this regard, those with estrogen receptor–, progesterone recep-
tor–, and Her2–negative breast cancer (so-called “triple negative”) 
are at high risk of recurrence and may benefit from this strategy but 
were likely poorly represented in the large previously conducted tri-
als given the low incidence of the disease subtype.

Only one of the three prospective, randomized, controlled tri-
als incorporated serum tumor markers in the serial assessment. 
Importantly, the two large trials were performed in an era before 
the development of more sensitive imaging modalities and many 
of the currently available anticancer therapies. Many of the new 
treatment regimens are more effective and less toxic than the older 
medications; in addition, the available supportive care therapies 
are also substantially improved. As a result of these limitations, at 
least one group, the European Group on Tumor Markers, supports 
monitoring using serial CA15-3 and CEA every 2 to 4 months dur-
ing the initial 5 years and then less frequently thereafter for early 
detection of recurrence, although the group acknowledges that the 
impact of these results on patient outcome is unclear (40).

The rationale for monitoring of asymptomatic women is that 
the efficacy of breast cancer treatment is better, at least in theory, 
when tumor burden is lowest (41,42). Adjuvant systemic therapy is 
given to eliminate undetectable micrometastatic disease, decreasing 

the risk of distant relapses and increasing OS (43). There are no 
statistically significant data that demonstrate that early treatment 
of relapsed breast cancer will improve clinical outcomes; however, 
it has been hypothesized that patients with early and limited meta-
static recurrence may be curable (44,45).

Considerations for a Prospective, 
randomized, Controlled trial to evaluate 
the efficacy of Serum tumor marker testing 
on Patient QoL and Survival
SWOG, in partnership with members of the National Cancer 
Institute’s Clinical Trials Network, is currently designing a prospec-
tive clinical trial evaluating the impact of serial testing of tumor mark-
ers in patients with stage II and III breast cancer to determine whether 
early initiation of therapy at the time of tumor marker–detected 
relapse can result in an improvement in OS. The current trial design 
calls for testing serum tumor markers at a central laboratory every 3 
to 6 months for 5 years, with patients and physicians blinded to the 
assay results. In cases where a tumor marker became elevated during 
follow-up, the patient would be randomly assigned either to report-
ing the results to the treating physician (unblinded) or to no reporting 
(blinded). In the unblinded group, patients with confirmed marker 
elevation would undergo confirmation of metastatic disease, and 
physicians and patients would be strongly recommended to initiate 
or change therapy. Patients randomly assigned to the blinded group 
would continue usual clinical follow-up and undergo evaluation and 
treatment at the time of clinical evidence of disease recurrence.

There are a number of hurdles to face when designing and imple-
menting such a trial. A very large sample size is required for a number 
of reasons: 1) a minority of patients will experience disease recurrence, 
and 2) only a portion of patients who experience disease recurrence 
will have a tumor marker elevation. A large sample size substantially 
increases the cost of conducting the trial, in addition to impacting 
the ability to meet accrual goals and comply with study procedures. 
Potential subjects may be reluctant to be randomized to not being told 
if their tumor marker is elevated. Many physicians still routinely assess 
tumor markers and/or obtain surveillance imaging studies in their 
patients with early-stage breast cancer and may be unwilling to forgo 
assessment in trial participants. Therefore, patient and physician edu-
cation about the known risks and benefits of tumor marker assessment 
will be imperative for maximizing the feasibility of such a trial.

Despite these potential limitations, conduct of this trial could 
have far-reaching benefits beyond evaluating the impact of serial 
tumor marker assessment on breast cancer outcomes. Enrollment 
of a large number of patients with breast cancer could yield impor-
tant information about late effects of cancer diagnosis and treat-
ment, including long-term physical and emotional consequences 
and the impact on QOL (46). In addition, the associated bioreposi-
tory of serial serum samples could be invaluable for evaluating and 
validating prospective new biomarkers that are more sensitive and 
specific for the diagnosis and monitoring of breast cancer.

Summary
It is increasingly recognized that cancer survivorship is an area 
for which further research is needed to develop evidence-based, 
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comprehensive, and compassionate follow-up care (47). A  pri-
mary goal of breast cancer follow-up is the early recognition and 
treatment of potentially curable disease recurrence. The grow-
ing number of breast cancer survivors provides a strong reason 
for investigating how to optimally monitor for and treat recur-
rence to maximize benefit to the patient and reduce potential 
harms. Detection of an isolated recurrence may lead to curative 
treatment, but the benefit of early detection of distant metastases 
has not been established. To date, there is no evidence from ran-
domized trials that earlier detection of asymptomatic, metastatic 
breast cancer recurrence improves survival. Research is necessary 
to further inform optimal breast cancer follow-up strategies, which 
could impact these recommendations. At this time, outside of well-
conducted clinical trials, there is no role for ordering routine serial 
blood or imaging tests in monitoring for recurrence in early-stage 
breast cancer patients.
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